Meta 


VOLUME XX «» No. 3 , 


Is Review 


MARCH 1947 








NOTABLE LECTURES 


Reported This Month 


Cohen expiains tempering of toolsteels in Sauveur Lecture 
at Boston ... . Sands says that structure is more important 
than composition in its influence on machinability ... 
Crump reviews use of cemented carbides for nonmachining 
uses... McQuaid takes metallurgists to task in sermon on 
effect of stresses on machine design . . . Cory tells about 

‘design of forming dies . . . Wilhelm exhibits samples of 
metallic thorium and uranium in talk on atomic energy ... 
Nelson tells how hydrogenated castor oil is used. as a new 
lubricant for drawing stainless steel . . . Johnson shows how 
raw material control is a money-saver in the blast furnace. 


Machining 
and Machinability 


By Francis W. Boulger 


Assistant Supervisor 
Battelle Memorial Institute 


Important developments in machining 
practices, and progress in machinability 
tests and theories reflected by recent tech- 
nical literature. 


Machine Tools 
and Tool Materials 


New. toolsteels and carbides, tools and 
machines developed during the past 12 
months that are of particular interest to the 
metallurgist—as described by the equip- 


ment manufacturers. 
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NEXT MONTH—FERROUS AND NONFERROUS FOUNDRY | 





Modern merchandising calls for “eye appeal.” 


Any buyer, whether he is choosing an appliance 
for his home, an item of industrial equipment, or a 
mode of travel, is influenced by appearance. Appear- 
ance in the final product commences with the pro- 
duct designer. He must choose the material to go 
into the product, the design, how it can best be 
fabricated, and the finish and trim. Today the trend 
is to eliminate costly finishing operations by selec- 
ting a material that will have lasting eye appeal, high 
strength, ease of fabrication, and one that will not 
cause a drastic re-tooling program of the manufac- 
turer's production line. Stainless steels fill these 
requirements. 

If you have not considered stainless—consider 
MicroRold. 


MicroRold possesses outstanding physical pro- 
perties, improved corrosion resistance because of a 





more dense surface structure and exceptional uni- 
formity of gauge. 

Uniformity of gauge offers significant economies 
to the fabricator, assuring him of more parts or 
more area per ton of steel and noticeable reductions 
in die wear and breakage. 

MicroRold Stainless Steel is produced in both 
sheet and strip form up to 36 inches in width and 
in gauges from .078 to .004 inch in commercial 
grades, finishes, and tempers. 
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Twenty outstanding metallurgical experts discussed this subject of 
age hardening in a series of twelve papers at a recent National 


AGE 


eid 
UNL 


= Metal Congress. These papers with an appendix giving data on 
HARDENING solid solubility of age hardenable alloy systems cover precipitation 
OF METALS hardening ... effects in aluminum alloys... precipitation hardening 


of high purity binary and ternary aluminum-copper and aluminum- 
. 450 pages copper-iron alloys ... precipitation hardening of precious metal 
. » 243 illustrations alloys ... precipitation of nickel and iron-nickel-titanium alloys... : 

22. 6x9 precipitation hardening in the heavy alloys... precipitation harden- 

ing copper alloys... precipitation hardening of copper-cobalt and 

copper-iron alloys... precipitation hardening in iron and steel... 

$500 the mechanism of precipitation from solid solution and the theory 
of age hardening. 
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ALLOY This book shows you how alloy steels can overcome a variety of 
. destructive forces encountered in machinery and equipment of many 
CONSTRUCTIONAL types in essential industries. It discusses the selection, heat treatment 
STEELS and use of alloy steels, pointing out they provide higher strength 
per unit of weight or bulk, without impairing safety. ' af 
By H. J. FRENCH The three-fold purpose of the book is to give a word-picture of the —E— 
use of alloys in constructional steels—to provide data as a guide to | 


. 300 
ae selection of steels for different applications—to illustrate the impor- 


+. 98 illustrations 
. 2.8 A — tance of alloy steels in our industrial civilization. A 24-page subject 
etl date Medes index makes this book ideal for reference work. Scores of charts, 
tables, diagrams and pictures create a crystal-clear presentation of 





$400 the many interesting phases of alloy steels. 

Sixteen leading authorities have written on every phase of this topic 
CON TROLLED in a practical, well-illustrated book that belongs in every metal- 
ATMOSPHER ES lurgical and heat treating department. With controlled atmospheres 
so important, consider these chapters: Fundamental features, par- 
ticularly for the heat treatment of steel: Chemical equilibrium as a 
A SYMPOSIUM BY 16 AUTHORS guide in the control of furnace atmospheres; Prevention of oxidation 
type of reaction, ferrous metals; Prevention of oxidation type of 
. «+ 232 page : reaction in the heat treatment of copper and its alloys; Heat treat- 
wee 6x9 ment of the chromium-carbon stainless steels; Determining the de- 
. + 84 illustrations gree of carburization or decarburization and evaluating controlled 
«. cloth binding : atmospheres; Surface effects accompanying the heating of carbon 
tool steel in oxidizing atmospheres; Cost of controlled atmospheres— 
$4.00 equipment, instruments and operating: Atmospheric control in the 

- heat treatment of magnesium products. . 

AMIN" MEM = wit ADAIR Ao Gg UR 
HARDNESS : This complete measurements manual on hardness and hardness { 

AND H ARDNESS testing is a practical and useful discussion of hardness as measured 
= by penetration, by scratching, by resilience, by machinability, by 
ME ASUREMENTS = yield point, by electrical and magnetic and many other physical 
properties. This book covers every important test for hardness of 
By SAMUEL R. WILLIAMS metals and describes in detail the methods and equipment used. 


While meials are featured in an examination of all test methods, the 

book also deals with woods, paraffins, waxes, rubber, stones, etc. 

Pictures and charts are used lavishly. Comprehensively indexed, 

the bibliography alone runs to 84 pages, classifies all references 
according to subject matter and test methods. 
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~ Machining and Machinability 
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Developments in Practices, Tests and Theories Reflected by Recent Technical Literature 


By Francis W. Boulger 


Assistant Supervisor, Battelle Memorial Institute 


ECENT improvements in machin- 
LU ing practice have followed the 
paths marked in this field for the past 
15 years. In almost every phase of 
metal cutting, developments aimed at 
better surface finish, greater precision, 
and faster production have been re- 
corded. The impetus has come from the 
desire of manufacturers to improve 
their operations, and this often leads to 
the application of methods that seem 
unconventional to the uninitiated. 
Specification of surface finish is be- 
coming more common, and Rose (20-329, 
1945 volume)* has pointed out the 
typical requirements for various appli- 
cations. Use of ground, honed, lapped, 
buffed, or polished surfaces is becoming 
necessary on an increasing number of 
highly stressed, rotating, or sliding 
parts. Even for high-quality finishes, 
there are now several different produc- 
tion methods which give substantially 
equivalent results. The choice between 
them depends on the equipment avail- 
able, quantity of parts involved, and 
skill of the operators. 


Machines 


The present trend seems to be to 
rely on equipment rather than on 
skilled operators for precision results, 
Transferring control of routine repeti- 
tive operations to cam, hydraulic, or 
electrical mechanisms is usually more 
efficient and satisfactory. Himmelright 
(20-269, 1945 volume) and Graves 
(20-358, Sept. 1946) call attention to 
the economics made possible by equip- 
ping available machines with simple 
jigs and fixtures. 

Refinements and developments in cut- 
ting tools have inspired design changes 
in machines. New lathes and turret 
lathes, operating at higher speeds and 
up to three times the power of those 
made before 1940, are being built with 
stronger saddles, rests, and tailstocks 
(20-486, Nov. 1946). Turret lathes in 
particular are being equipped with 
radically different toolholders in order 
to reduce vibration and thus lengthen 
tool life. Such improvements are neces- 
sary in machine tools because close 
limits on dimensions and surface qual- 
ity are here to stay and are becoming 
increasingly common. 


*Literature references are designated 
by the corresponding section and item 
numbers in the “Review of Current 
Metal Literature” rather than by re- 
peating the entire title, author, and 
source, Articles appearing in 1946 were 
listed in Metals Review for the month 
indicated; the others are given in Vol- 
ume II, 1945, assembled from listings 
of that year. 


Tools 


Removal of large quantities of metal 
as rapidly as possible has necessitated 
increased attention to tools. Cemented 
carbide tools are receiving most study 
because they offer the best possibility 
of increasing the rate of machining. 
The carbide tools, being very hard and 
wear resistant, are recommended for 
finishing cuts on steel. They are also 
being used quite widely for machining 
aluminum and other materials. Appli- 
cation of carbide-tipped tools sometimes 
requires special precautions because of 
the brittleness associated with their 
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high hardness. Lucht (20-10, 1945 
volume) points out that the so-called 
triple carbides (tungsten-tantalum- 
titanium) are somewhat tougher than 
the straight tungsten carbides, and 
recommends them for roughing cuts. 
Use of flywheels on milling machines 
to reduce vibration and maintain con- 
stant speeds is another device for im- 
proving the effective toughness of car- 
bides during machining. 

Various methods of mounting carbide 
tips on tool shanks have beén tried in 
efforts to prevent chipping. Lucht 
(20-320, Aug. 1946) counsels that braz- 
ing is preferable to clamping as a 
method of tip mounting. It seems gen- 
erally true that assembly by brazing is 
more dependable and gives a longer and 
more uniform tool life. Many writers 
have described the successful use of 
copper cushions to increase the tool life 
of carbide-tipped tools. A copper sheet, 
about 25 gage, is placed between the 
carbide insert and the tool shank in an 
effort to reduce undesirable vibrations. 
More uniformly loaded tools (by such 
expedients as careful mounting) pay 
dividends fh longer tool life by permit- 
ting the use of harder grades of 
carbides. 

Although little has been reported, 
considerable effort has been devoted to 
improving carbon steel and high speed 
steel lathe tools by hard chromium 
plating. Presumably, the chromium 
plate might result in lower friction be- 
tween the chip and tool, thereby im- 
proving tool life and surface finish on 
the work. 

One manufacturer has done consider- 
able development work on carbide files 
(20-570, 1945 volume). Flat files, band 
files, and disk files assembled from car- 
bide inserts are described as competitive 
with steel files and abrasive wheels in 
some applications in spite of their high 
initial cost. 


Negative-Rake Tools 


An important development in carbide 
tooling is the introduction of negative- 
rake cutting angles. Although this 
practice seems radical at first, reflection 
shows that it bears a resemblance to 
the principles of grinding. As in grind- 
ing, high spots on the work meet the 
cutter back of the extreme edge, and 
efficiencies age better at high speeds. 
The widest application of negative-rake 
tools has been in milling, but the success 
in this field has led to their employment 
in other machining operations. Jalma 
(20-19, 1945 volume) and others de- 
scribe the use of negative-rake tools in 
turning, boring, and planing operations. 
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’ The load required for cutting with 
positive-rake tools increases with in- 
creasing speed. According to Ernst and 
others (20-167, 1944 volume; 20-23, 
Feb. 1946), the force required for mill- 
ing with negative-rake tools decreases 
at higher speeds (above 1000 ft. per 
min.). This is believed to result from 
a greater drop in shear strength of the 
work at the higher temperature accom- 
panying the more severe chip deforma- 
tion characteristic of negative-rake 
tools, Furthermore, Armitage and 
Schmidt (20-378, 1945 volume) show 
that the wear of positive-rake cutters 
at high speeds soon increases the power 
consumption above that of negative- 
rake milling cutters. Thus the less 
effective cutting action of negative-rake 
tools is overcome at high speeds and is 
combined with the obvious advantage of 
the stronger tool shape. Harder car- 
bides can be used with negative-rake 
cutters but the shape is particularly 
recommended where tools fail by chip- 
ping rather than by wear. The advan- 
tages of negative-rake angles in extend- 
ing tool life and increasing production 
are more noticeable at high speeds and 
heavy feeds. 

Armitage and Schmidt’s experiments 
(20-378, 1945 volume) also indicate that 
milling cutters with positive radial-rake 
angles and a negative-rake angle at the 
cutting edge offer some advantages. 
Their compromise improved efficiency 
for some conditions by using a negative 
rake extending from the cutter tip for 
a distance of about twice the maximum 
feed per tooth. 

Ideally, negative-rake tools require 
machines that are more rugged, higher 
powered, and capable of operating at 
faster speeds than normal, Therefore, 
the promiscuous use of negative-rake 
tools is not recommended for older 
machines, Depending upon the tool 
shape and cutting conditions, negative- 
rake tools may have 20% higher power 
requirements. At some comparatively 
high speed, the specific power required 
per unit of stock removed may be lower, 
but since the rate of metal removal is 
higher than normal, the large power 
input is still necessary. In general, 
speed and depth of cut with negative- 
rake milling cutters should be as great 
as possible within the limitations im- 
posed by the power of the machine. 
Light cuts contribute to excessive abra- 
sive wear for the same metal removal, 
although, of course, they give better 
finishes. 


Shaving, Hobbing, Honing 


Based on wartime experiénce with 
aircraft engine gears, many gears that 
were formerly ground are now being 
finished by shaving (20-131, 1945 vol- 
ume). Shaving is also used in the pro- 
duction of cluster gears and other parts 
that are difficult to grind,°A variation 
of the process, in which both cutters 
and work rotate, is used, according to 
Praeg (20-14, Feb. 1946), for finishing 
operations on all kinds of cylindrical, 
flanged, and conical parts. The cutters 
used are similar to fine-pitch milling 
cutters and can remove 0.01 to 0.02 in. 


METALS REVIEW [6] 


of stock from rough machined parts and 
do so to grinding tolerances. 

Sheffield (20-172, 1945 volume) has 
described a series of tests with carbide 
tools on large marine gears. The stand- 
ard hobbing machine was modified by 
several changes including a flywheel 
and composite hob with cemented- 
carbide strip teeth. Operation at speeds 
up to 800 ft. per min, resulted in large 
savings in time, Carbide hobs also per- 
mitted the use of harder gear blocks. 

The field for honing seems to have 
broadened considerably because of bet- 
ter honing materials and the use of 
three- or four-spindle machines equipped 
with rotating index fixtures, Martz and 
Peden (20-113, April 1946) mention 
applications in production involving 
the removal of 0.008 to 0,035 in, of 
stock. This calls attention to the fact 
that with newer practices, it appears 
possible to remove much more stock 
than formerly and at faster over-all 
rates. The process is competing with 
grinding in some applications and ean 
be adapted to give a variety of surface 
finishes, 


Crush-Dressing 


The practice of contouring grinding 
wheels by crush-dressing, for mass pro- 
duction of ground screw threads and 
formed parts, is gaining popularity. 
The crushing tool is a roll with annular 
grooves corresponding to the surface to 
be ground—a negative of the shape to 
be impressed on the grinding wheel. 
The crushing roll and the grinding 
wheel are rotated in contact under suit- 
able pressure until the desired contour 
is produced in the wheel. The apparent 
incongruity of using steel to form an 
abrasive wheel to be used to shape steel 
disappears when it is realized that the 
effective cutting capacity of a grinding 
wheel depends principally upon its 
speed. The rotating speeds of 150 to 
300 surface ft. per min, used in crush- 
dressing are only a fraction of those 
used in grinding. 

Although almost any steel can be 
used successfully, Linxweiler and Moss 
(20-376, Oct. 1946) recommend stand- 
ard high speed steel or high-carbon, 
high-chromium for crusher rolls. Vitri- 
fied rather than plastic-bonded grinding 
wheels are preferred because they are 
less resilient. Alumina grinding wheels 
are ordinarily used, but limited experi- 
ence suggests that silicon carbide grits 
may offer some advantages, particularly 
for grinding hard materials. Crushing 
is usually done dry. 

Crush-dressing is said to be an eco- 
nomical process for preparing form 
grinders because of its rapidity and the 
low cost of the crusher tool in terms 
of production. Several users report 
that crush-dressed abrasive wheels give 
improved quality and larger quantities 
of parts per dressing compared to dia- 
mond-dressed wheels. The faster metal 
removal and cooler operation reported 
are attributed to their rougher surface. 
Since crushing is a severe operation for 
wheels, their useful life appears to be 
an inverse function of the time required 
for dressing. Most cylindrical grinders 
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can be converted for crush-dressing but 
some new thread-grinding machines are 
being built with integral crush-dressing 
attachments 

Improved grinding wheels, coolants, 
and methods of dressing the abrasive 
wheels are responsible for marked ad- 
vances in thread grinding. This process 
was originally employed only on hard 
parts such as gages and taps or when 
extreme accuracy with a good surface 
and high finish was required. According 
to Grimm (20-206, 1945 volume), it is 
now being used in production operations 
for lead or adjusting screws, alloy steel 
studs, and for hardened setscrews. The 
process is applicable to almost all forms 
of straight and taper threads. Some- 
times threads are produced by other 
methods before heat treatment, and 
finished by grinding, but usually 
threads are ground on cylindrical 
blanks. Cost comparisons with other 
methods are often sufficiently favorable 
to justify thread grinding on soft steel 
parts. 

A high degree of accuracy, within 
0.0001 in. per in. in lead tolerance, is 
obtainable on a production basis. Vitri- 
fied alumina abrasive wheels seem to 
be preferred when extreme precision is 
required, but resin-bonded wheels, 
which are less rigid, hold their shapes 
better. Diamonds, set in hard rubber 
or plastic wheels, are used for thread 
grinding of carbide taps. Single-edged 
wheels, having the form of the single 
thread to be ground, are the most 
accurate. Wheels with several ribs are 
used for rapid production on large lots 
when slight inaccuracies are permissible, 

Centerless grinding of plain cylin- 
drical surfaces was once considered 
revolutionary; hence, recent application 
of the centerless method to thread 
grinding (20-115, 1945 volume) should 
be listed as an important advancement, 
Centerless grinding principles have 
been applied in producing screw threads 
on hardened steel blanks at high rates 
of production. Half-inch screws, % in, 
in diameter, can be threaded at the 
rate of 85 per min. (20-107, 1945 vol- 
ume). Socket setscrews with 11 to 40 
threads per in. have been produced by 
this method for about two years. Lead 
errors of less than 0,0005 in, per in, 
are obtained with fairly long life for 
the abrasive wheels, Thread diameters 
up to 12 in, have been successfully 
handled in other, applications, 


Abrasive-Belt Grinding 


Increasing use is being made of abra- 
sive-belt grinding for surface and edge 
preparation of machined or formed 
parts. Modern belt grinders use alus 
mina or silicon carbide grits bonded to 
cloth or paper belts with streng, water 
resistant, plastic adhesives. Sprays of 
water, soluble oil or palm oil are used 
for cooling and for washing chips from 
the belt. Many applications are really 
machining operations since they remove 
approximately 1/32 in. of stock from 
flat or curved surfaces (20-107, April 
1946). The areas ground at one time 
are usually less than 16 sq. in. Much 
larger areas have been ground on a 
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production basis by using special tables 
to feed the stock beneath the working 
area of the belt or by using contact 
roll-type grinders, Special machines 
permit the method to be adapted suc- 
cessfully to fine grinding sheet and 
strip—especially stainless steel—coarse 
grinding billets, plates, and internal 
grinding and polishing (20-325, Sept. 
1946). 

Simple fixtures and hard platens are 
used when accuracies of 0.0005 in. are 
required, and hand operations when 
tolerances are larger (20-274, Aug. 
1946). Resilient platens are used in 
belt-grinding convex, concave, and other 
curved surfaces. Jigs and automatic 
feeds and stops are employed on pro- 
duction items. Although speeds may be 
as high as 2500 to 4500 ft. per min., 
copious amdunts of coolant dissipate the 
heat, reduce warpage and discoloration 
of the work, and avoid dust, 


High Speed Band Sawing 


Another advancement of a specialized 
nature is the use of extremely high 
speeds in cutting metals with band 
saws. The difference between conven- 
tional and high speed sawing is that 
the ordinary saw cuts chips at approxi- 
mately room temperature while un- 
lubricated saw blades traveling at high 
speed develop enough heat to soften 
the workpiece. Hancock (20-324, °1945 
volume) claims that the surface of the 
work becomes semimolten. His experi- 
merits indicated that the high speed 
saws cut stock 1/3 to 2/3 faster for a 
constant thrust and require less thrust 
than conventional saws for equal lineal 
feeds. Woodworking band saws were 
used in the early experiments, but 
metal saws with sufficiently high speeds 
are now available commercially (20-198, 
June 1946). 

Velocities are generally of 3000 to 
15,000 surface ft. per min. Although 
no coolant is used, the blade remains 
cool because each tooth remains in con- 
tact with the work for a very short 
time. Since the cutting depends prin- 
cipally upon friction, initial tooth hard- 
ness is of ‘little importance and worn 
blades usually give better results than 
freshly sharpened ones. Failure ordi- 
narily occurs by breakage, so softer 
blades often give longer life. 

Although widest application of the 
method has been, for sawing sheet 
metal, it is also applicable to heavier 
sections by proper selection of condi- 
tions and use of mechanical feeds to 
provide sufficient pressure (20-198, June 
1946). Velocities are increased for cut- 
ting thick materials and alloy steels in 
order to impart sufficient heat to the 
work to induce the desired softening. 
Chamberland (20-77, March 1946) 
recommends blades with 10 to 18 teeth 
per in, for cutting steel and cast iron 
but coarser pitched blades for light 
metals. 

High speed sawing of light metals 
does not take place by fusion cutting. 
The saw removes material by the con- 
ventional method, but new coarse-tooth 
designs increase the efficiency and 
strength of the blades. Speeds of 2500 





ft. per min, are used in band sawing 
aluminum and magnesium. High veloc- 
ities are also recommended for better 
efficiency in band sawing plastics, cop- 
per, brass, and zinc alloys. 


Machinability 


From a metallurgical standpoint, 
machinability is probably best defined 
as a complex property of a material 
which controls the facility with which 
it may. be cut to the size, shape, and 
surface finish required commercially. 
Attempts to measure machinability are 
usually based on determinations of tool 
wear, chip behavior, rate of metal re- 
moval, or energy consumption. Despite 
the undoubted importance of surface 
finish, few investigators have made it 
the primary basis for rating materials. 
This may be a serious oversight be- 
cause surface finish often controls the 
practice followed and the production 
obtained commercially. 

The problems in measuring “machin- 
ability are very complicated. Because 
of the numerous variables involved, 
experimental conditions must be simpli- 
fied by many assumptions or by utiliz- 
ing observations of shop operations 
under comparatively uncontrolled con- 
ditions. The former seems to be pre- 
ferred. 

There are many types of machin- 
ability tests because inductive reason- 
ing leads people to make different 
assumptions and assign different de- 
grees of importance to various factors. 
Since investigators generally realize 
the dangers inherent in assumptions, 
in laboratory tests the machining oper- 
ation, cutting fluids (if any), tool 
shapes, and tool materials are selected 
arbitrarily and held constant. The 
materials under study are then evaluat- 
ed by measuring some other important 
variable believed to bear a close rela- 
tionship to cutting quality. The quan- 
tity of metal removed for a constant 
feed load or tool life, or the pressures, 
wear or life of the tools under known 
conditions, are often used as criteria 
for machinability. Measurements of 
tool and work temperatures or the 
amount of heat generated during cut- 
ting operations (20-194, 1945 volume; 
20-55, March 1946) are also used as 
bases for comparisons. 

Because of the diverse assumptions 
and types of tests, the results of ma- 
chinalflity tests are often contradic- 
tory. Even if each answered a par- 
ticular question, it is not yet possible 
to summarize them in a comprehensive 
philosophy of metal cutting. In a gen- 
eral way, low strength and low ductility 
dtring cutting seem to be desirable for 
good machinability. Since these proper- 
ties are mutually contradictory for 
many materials that are machined, the 
desired balance between them would be 
expected to vary for different testing 
or machining operations. 

Improvements in machinability of 
metals can be of considerable economic 
value. Frequently, the savings in ma- 
chining costs are sufficient to overcome 
higher material cost. Even if the sav- 
ings from fabricating costs do not cut 








the cost per piece, the increased capac- 
ity may lower the total cost by reducing 
fixed eharges (20-315, Aug, 1946). The 
benefits are most noticeable in repeti- 
tive or automatic operations, Consist- 
ent quality of raw material is especially 
important because the machines must 
be set to operate satisfactorily on the 
low side of the expected range of cut- 
ting quality; little advantage is gained 
from. better machinability of material 
on the high side of the range. 

Additions of lead to steel improve its 
machining characteristics strikingly 
(3-35 and 20-286, 1945 volume), as was 
demonstrated by Inland Steel Co, neare 
ly 10 years ago. Such steels have been 
used to a considerable extent in Great 
Britain in wartime, and comments 
which have come to hand have been 
unanimously favorable. Marked in- 
creases in tool life and production have 
been obtained in comparison with re- 
sults on several grades of nonleaded 
steels. Although this method of improv- 
ing machinability originated in this 
country, very little lead-bearing steel is 
being produced in the United States. 
The disappearance of the product from 
the market is partly attributable to 
production difficulties, although large 
tonnages were produced for export 
during the war. In other words, it -is 
not a particularly attractive item to 
the producers. 

Increasing the sulphur content of a 
steel, regardless of the method of 
addition, improves its machinability, 
Robbins (4-32, May 1946), Clarke 
(20-581, 1945 volume), and others 
claim, on the basis of shop observations, 
that adding sulphur as sodium bisul- 
phite confers special benefits. Unfor- 
tunately, few of the articles give com- 
parisons between steels which are iden- 
tical except for the mode of sulphur 
addition. Too often the data seem in- 
conclusive because of other differences 
in composition, strength, microstruc- 
ture, and processing history. 

Harvey (3-33, 1945 volume) gives 
tool life test results by O. W. Boston 
indicating that boron additions slightly 
impaired the machinability of a resul- 
phurized, medium-carbon steel. The 
boron-treated steel received the same 
heat treatment:and developed the same 
hardness as the regular steel used for 
comparison but had a finer grain size, 
The latter difference may have been an 
important one but the results seem 
reasonable, whatever the cause. 

The inherent ductility and high ca- 
pacity for workhardening of austenitic 
steels tend to produce continuous chips 
during machining. As in carbon and 
low-alloy steels, additions of sulphur, 
selenium, tellurium, lead, and bismuth 
improve the machinability. Sykes 
(20-295, Aug. 1946) points out that the 
effects are noticeable in turning opera- 
tions but most pronounced during drill- 
ing and sawing. Therefore, he and 
Woolman (20-230, July 1946) conclude 
that the difficulties of machining aus- 
tenitic steels are largely associated with 
conditions of chip formation and dis- 
posal rather than entirely with their 
workhardening characteristics. 

Crampton (20-184, 1945 volume) re- ° 
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ports’ results from laboratory tests on 
copper alloys that agree with commer- 
cial performance. He rates the*solid 
solution or single-phase alloys, which 
are ductile and produce continuous 
chips, as the least machinable of copper 
alloys. Alloys consisting of two phases 
have better machinability. When they 
contain small quantities of certain ele- 
ments, both classes exhibit better ma- 
chjnability and produce small, brittle 
chips in cutting operations. Lead has 
been used for many years to improve 
the cutting quality of copper alloys but 
sulphur, selenium, tellurium, and bis- 
muth have been tried recently and 
found to offer possibilities. 

Commercially pure aluminum is con- 
sidered difficult to machine because of 
the troubles encountered in producing a 
good surface finish. From this stand- 
point, machinability is improved by 
silicon, copper, magnesium, nickel, or 
manganese, which are added to improve 
casting qualities or other properties 
(8-181, 1945 volume). In common alu- 
minum alloys, the chip characteristics 
and surface finish are usually improved 
by additions of 0.5% antimony or lead 
or 0.2% tin, as pointed out by Murphy 
(20-296, Aug. 1946). Cadmium prob- 
ably has a similar effect but, like tin, 
has a deleterious effect on hot working 
characteristics. In general, surface 
finish is the main machinability re- 
quirement for aluminum alloys; power 
requirements are low and tool life good. 

It has become obvious from labora- 
tory and commercial tests that ma- 
chinability ratings based on a particu- 
lar machining operation, such as turn- 
ing, may not hold quantitatively for 
other operations. In fact, the relative 
machining quality of two materials 
may be reversed. The obvious differ- 
ences in feeds, speeds, and tool pres- 
sures may account for this behavior. 
As Booth suggests (20-301, Aug. 1946), 
the anomalies may be partly attribut- 
able to the fact that two functions are 
involved in machining—cutting chips 
from the workpiece and’ disposing of 
them before they interfere with the 
operation. Superior machinability with 
internal tools such as taps, drills, and 
saws may depend to a larger extent on 
the shape of the chips and facility of 
their removal. 

This may explain why the optimum 
structure differs for different machin- 
ing operations, as pointed out by Rob- 
bins (4-31 and 4-32, May 1946) and 
Sykes (20-295, Aug. 1946), and Witte- 
man (20-413, 1945 volume). From ob- 
servations on commercial machining of 
medium-carbon steels, Witteman con- 
cludes that spheroidized structures are 
better in turning and poorer in drilling 
operations than lamellar structures. For 
production involving several operations 
he suggests that a compromise must be 
made or double heat treatments be in- 
voked to achieve maximum efficiency. 


Metal Cutting Theory 


- M, E. Merchant’s work on the me- 
chanics of metal cutting (20-190, 20- 
262, 20-534, 1945 volume) is probably 
the. outstanding recent contribution to 
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machinability theory and testing. His 
series of publications describes a meth- 
od of analyzing the chip geometry and 
force system for specific cutting opera- 
tions which evaluates materials or 
other testing variables in terms of basic 
mechanical quantities. The theory and 
experiments described have been con- 
fined to lathe operations but may be 
extended under certain conditions to 
milling, turning, planing, and shaping 
operations with straight-edged tools. 
The analysis has been restricted to con- 
ditions under which a continuous chip, 
without a built-up edge adjacent to the 
tool, is formed. Merchant says, how- 
ever, that the theory gives reasonable 
agreement with experiment when a 
built-up edge is present provided it is 
small, and that discrepancies are not 
too large when segmented chips are 
formed. Because of the great interest 
aroused by Merchant’s papers, it seems 
desirable to indicate in a very general 
manner his theory and experimental 
method. 

Merchant’s principal assumption is 
that the total work of cutting is the 
sum of that required in shearing the 
chip from the workpiece and that used 
in overcoming friction between chip 
and tool. It is also assumed that the 
chip shears on the plane of maximum 
shear stress and that the plane is 
oriented so the total work of cutting is 
at a minimum. The direction of the shear 
plane is also considered to be affected 
by the normal compressive stress on 
potential shear planes ahead of the 
cutting edge. This correction factor is 
based on Bridgman’s work showing 
that the shear strength of a material is 
affected by the normal stress acting on 
the shear plane. 

Merchant’s work indicates that, for 
certain types of cutting, the behavior 
of a metal during machining is affected 
principally by three properties, namely: 

1. Shear strength of the metal during 
cutting. 

2. Coefficient of friction between chip 
and tool as measured by a friction 
angle T. ; 

3. Rate of change of shear strength 
of material with applied compressive 
stress normal to the shear plane. This 
property is measured by an angle C, 
which is considered a constant for the 
metal, 

For the restrictions on machining 
methods and chip formation outlined, 
relationships between the three proper- 
ties of the metal and the cutting process 
are quite simple. The chip forms by 
plastic deformation, and shears on a 
plane extending from the cutting edge 
to the surface. The shear plane makes 
an angle 9 with the line of tool travel. 
This shear angle varies for different 
materials and thus changes the length 
of the shear path. Naturally, there- 
fore, the resistance offered to cutting 
depends on the shear angle as well as 
the shear strength of the metal. 

Merchant reports that the shear 
angle is controlled by the friction angle 
and the constant C according to the 
formula: 

C = 26—T-+.rake angle of the tool. 

The shear strength during cutting, 





os 
the constant C, the friction angle, and 
the tool-rake angle control the forces 
and chip formation during cutting. 
The fitst two quantities need not be de- 
termined by cutting tests, but they 
usually are because the chip geometry 
must be known in order to determine 
the friction angle. Therefore, a cutting 
test seems to be the simplest method of 
determining the various quantities nec 
essary to compare different materials. 

Merchant employs a tubular work- 
piece and feeds a carbide tool parallel 
to the axis, removing a continuous chip 
from the end surface. The tool forces 
in two directions (cutting force, thrust 
force) are measured with a dynamom- 
eter during the test, and the ratio be- 
tween feed and chip thickness is cal- 
culated. From these data and from the 
feed, chip width, density of material, 
cutting velocity, and tool-rake angle, 
various quantities characteristic of the 
material and cutting operation can be 
calculated. Values for friction co- 
efficients, shear strain and strength 
during cutting, and the work required 
in shearing and in overcoming friction 
can be calculated according to the 
theory. Such calculations are very 
simply made by alignment charts (20- 
490, Dec. 1946). 

The theoretical analysis of metal cut- 
ting given by Merchant and Ernst is 
intriguing and represents an advance- 
ment over those suggested in the past. 
It remains to be seen, however, whether 
or not it permits reliable evaluations 
of machinability. It may be that the 
approximation resulting from various 
assumptions and restrictions is not 
good enough to distinguish between 
similar materials. Reports of tests on 
different kinds of steel, including re- 
sulphurized grades, would enable others 
to judge the value of the procedures. 
Tool pressure measurements by them- 
selves have not provided much valuable 
information, so it is important to learn 
to what extent determinations of chip 
geometry and the theory extend their 
usefulness, 

Merchant has given comparatively 
few data permitting evaluations of the 
sensitivity and reproducibility of his 
methods. In tests on a _ particular 
N.E. 9445 steel, the values reported for 
the “constant” C varied from 70.5 to 
84.3°, The steel was tested under: 15 
combinations of speed, feed, and tool 
angle, and the values are presumably 
the averages for five tests for each 
condition. The spread in values for C 
indicates that the neglected variables 
of plastic strain, temperature, and rate 
of shear do affect the plasticity con- 
ditions. In general, the results on the 
N.E, 9445 steel indicate that increases 
in cutting speed, feed, and rake angle 
increase the shear angle for otherwise 
similar conditions. The larger shear 
angles were accompanied by lower cut- 
ting forces and lower total work re- 
quirements. 

Arnold and Hankins (20-293, Aug. 
1946) also point out the importance of 
shear strength and friction between 
chip and tool in determining the be- 
havior of a material in cutting opera- 

(Turn to page 51) 














MACHINE TOOLS AND TOOL MATERIALS 


As Described by the Manufacturers 






New Products and Equipment for Metal Cutting Developed During the Past 12 Months 


EVERAL NEW compositions of 

toolsteels, as well as new methods of 
treating and processing that minimize 
carbide segregation, have been an- 
nounced by the principal toolsteel man- 
ufacturers during 1946. 

A higher carbon content than nor- 
mally found in high speed steels is a 
feature of one of two new steels intro- 
duced by Vanadium-Alloys Steel Co., 
Latrobe, Pa., and known as Vasco 
Supreme (R-253).* This high carbon 
content results in unusual hardness and 
abrasion resistance. A double temper- 
ing treatment is recommended for tools 
made from Vasco Supreme. Tempering 
at 1000 to 1040° F. gives a secondary 
hardness of Rockwell C-67 to 68—con- 
siderably higher than the as-quenched 
hardness (Rockwell C-64 when oil- 
quenched from 2275° F.). 

Brittleness is avoided by the addition 
of 5% vanadium which also increases 
the “hot hardness” of the steel at those 
elevated temperatures developed by 
friction against the metal being cut. 
Balance in carbon and vanadium con- 
tents results in ample toughness for all 
applications including intermittent cut- 
ting, and high edge-strength necerwary 
to prevent edge crumbling. Hot hard- 
ness is further impreved by the cobalt 
content. 

The second new Vanadium-Alloys 
steel is Speed-Cut (R-254), a free- 
machining medium carbon die steel de- 
veloped particularly for die-casting 
dies and plastic molds. The steel con- 
tains 1.12% Cr, 0.50% Mo, 0.85% Mn; 
it is air hardening and can be heat 
treated to Brinell 275 to 325 in sizes as 
large as 20 x 10 in. on cooling in still 
air. A much higher hardness is obtain- 
able on oil quenching, and when pack 
hardened followed by oil quenching, a 
file-hard surface with high core hard- 
ness can be developed. Heat treating 
temperature is sufficiently low so that, 
in combination with the oil or air hard- 
ening properties, dimensions are prac- 
tically unchanged after hardening. 
Speed-Cut machines as readily at 
Brinell 300 as other similar steels in 
the annealed state, 

Vega is the name of a new manga- 
nese-chromium-molybdenum toolsteel 
made by the Carpenter Steel Co., Read- 
ing, Pa., that combines the deep hard- 
ening characteristics of air hardening 
steel with the low-temperature heat 
treatment possible with oil hardening 
steels (R-255). The steel has good hard- 


*Further information about the prod- 
ucts described may be secured by using 
the Reader Service Coupon on page 54, 
specifying the appropriate R-number, 
or by writing direct to the manufac- 
turer at the address given. 
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Since metallurgists (who con- 
stitute by far the largest propor- 
tion of the readers of Metals 
Review) are primarily interested 
in performance of machine tools 
rather than construction and 
operation, this review is directed 
primarily toward the metallurgi- 
cal developments in machining 
operations. Equipment whose 
operation can be translated di- 
rectly into production of an im- 
proved surface finish on metallic 
materials is given the most em- 
phasis. 
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Tool materials naturally are 
{ of considerable interest to the 
| metallurgist and are described 
j in some detail. Only a few of 
{ the tools themselves are men- 
pt tioned, and the new machines 
| are merely listed under the name 
\ of the manufacturer, with a brief 
j descriptive sentence (see page 13). 
{ Machines designed for special 
" applications, along with acces- 
{ sories, fixtures, and tool and 
\ workholders, are omitted entirely 
) as being almost exclusively of 
\ interest to the shopman. 

\ 
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ness in heavy sections, hardens at low 
temperatures, and keeps dimensional 
changes in heat treatment to a minimum. 

Unusual ability to harden in very 
large sections is attributed to control 
of the carbon content. As carbon in- 
creases from about 0.40 to 0.70%, hard- 
enability of the manganese-chromium- 
molybdenum air hardening steels in- 
creases sharply. Then as the carbon in- 
creases above about 0.70%, harden- 
ability decreases. In designing Vega, 
carbon content was selected to provide 
maximum hardenability. Type analy- 
sis is 0.70% carbon, 2.00% manganese, 
0.30% silicon, 1.00% chromium, and 
1.85% molybdenum. 

Hardening is by cooling from 1550° 
F. in a free circulation of air. An 8-in. 
diameter section tests Rockwell C-60 
from surface to centér; in smaller sec- 
tions the hardness is slightly higher. 
Vega can be used for blanking tools, 





piercing, trimming, and forming tools 
for sheet metal in both light and heavy 
gages. 

Chromovan by Firth-Sterling Co., 
McKeesport, Pa. (R-256), has good ma- 
chinability and unusual depth of hard- 
ness when air cooled or oil quenched. 
Dimensional change during hardening 
is at a minimum. It is intended for 
cutting and forming dies and for some 
types of punches, rolls, gages, taps, 
— lathe centers, and spinning 
tools. 


Steels With Uniform 
Carbide Distribution 


A process for manufacturing high 
speed steels and high-carbon, high- 
chromium die steels free from unde- 
sirable segregation is known as Desega- 
tizing (R-257). Developed by Latrobe 
Electric Steel Co., Latrobe, Pa., the 
process insures even distribution of 
free carbides throughout the steel and 
no segregation in the center. Freedom 
from this segregation, heretofore re- 
garded as a necessary evil in high speed 
steels, increases tool life, permits longer 
runs between grinds, and reduces warp- 
age and breakage. In die steels Desega- 
tizing provides the advantages of bet- 
ter machinability, safer heat treatment 
and longer*die life. ; 

Jessop Steel Co., Washington, Pa., in 
collaboration with Barium Steel and 
Forge, Inc., Canton, Ohio, has also de- 
veloped a process for manufacturing 
high speed steel rounds in diameters 
greater than 4 in. with uniform carbide 
distribution. This process is known as 
Vee-Oginizing (R-258). 5 

Reduction of residual. strains and 
elimination of center bursts, as well as 
uniform cross-sectional ‘carbide distri- 
bution in rounds up to 12 in. in 
diameter, are ‘provided by a new forg- 
ing process for toolsteels, according to 
Barium Steel & Forge (R-259). This 
so-called Shetler process involves use of 
a V-type bottom die and a flat top die 
in a hydraulic press. Starting with a 
square billet, the corners are pro- 
gressively laid down until a round 
shape is obtained. The kneading action 
refines the structure to a degree not 
heretofore possible -with conventional 
hot working methods. : 

A chromium-cobalt high speed steel 
known as M-11, especially developed for 
taps and threading tools, is being used 
exclusively by Detroit Tap and Tool Co., 
8432 Butler St., Detroit, for its com- 
plete line of standard and special taps 
(R-260). Advantages of M-il are good 
resistance to abrasion; high toughness 
vith high hardness; a minimum 
tooth breakage and chipping of the cut- 
ting edge; high red hardness; and good 
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torsional strength, imparting resistance 
to twisting and breakage, particularly 
under momentary overload. 


Hard Carbides 


In the field of carbides new applica- 
tions and adaptations in machining 
operations are more prevalent than new 
compositions. Kennametal, Inc., Latrobe, 
Pa., however, has developed a very hard 
composition known as Grade K5H, 
specifically for small tools used in pre- 
cision boring of steel parts (R-261). 
Carrying a high content of tungsten- 
titanium carbide, it has a Rockwell 
hardness of A-93.2 and good resistance 
to cratering; it is unusually strong for 
such a hard material. 

Metal Carbides Corp., Youngstown, 
Ohio, reports the development of two 
new grades of tungsten carbide suitable 
for fabrication into blanking, piercing 
and lamination dies, bolt dies and im- 
pact extrusion dies (R-262). These 
grades are designated as Talide C-7525 
and Talide C-8020. 

Grade C-7525 has a hardness of Rock- 
well A-83 to 84, a transverse rupture 
strength of 365,000 psi., and a deflection 
strength (Young’s modulus) 6f 70,000,- 
000. Grade C-8020 has a hardness of 
Rockwell A-85 to 86, a transverse rup- 
ture strength of 310,000 psi., and a de- 
flection strength of 77,000,000. 

These new grades have superior re- 
sistance to shock and are proving suc- 
cessful on severe heading and extrusion 
jobs in the bolt and nut industry, on 
impact extrusion of collapsible alumi- 
num tubes, and for dies producing razor 
blades, motor laminations and other 
metal products which are blanked, 
pierced, perforated and stamped. They 
are also being used in staging dies 
used to form and shape both solid and 
tubular metal forms into pens, pencils, 
golf club shafts, pliers, bicycle tubing, 
and needles, 








Carboloy Turning Tools 


Carboloy Co., 11177 East Eight Mile 
Rd., Detroit, tells how substitution of 
standard Carboloy turning tools in 
place of high speed steel tools on a 
certain facing operation increased life 
between grinds tenfold (R-263). The 
operation consisted of facing plunger 
pins of S.A.E.1035 bar stock. When 
standard Carboloy T-41 tools were in- 
stalled, in place of high speed steel 
tools, tool life between resharpenings 
jumped from 1000 to 10,000 pieces. 
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Informative Manuals 


Several informative and instructive 
booklets on tool materials and machin- 
ing operations have been issued during 
the past year by the manufacturers, 
notably the 32-page brochure entitled 
“Cutting Tool Materials” published by 
Allegheny Ludlum Steel Corp., 2020 
Oliver Bldg., Pittsburgh (R-264). It 
analyzes the comparative fields of use- 
fulness of high speed steel, cast alloys 
and carbides as cutting tools, with a 
comprehensive correlation of the basic 
characteristics, properties and func- 
tions of the three broad types. Com- 
parison charts are in color, attractively 
and readably arranged. 

Crucible Steel Co.’s 30-page booklet 
(R-265) entitled “Toolsteels for the 
Nonmetallurgist” is a series of articles 
intended for the shopman (Crucible 
Steel Co. of America, 405 Lexington 
Ave., New York 17). The articles ex- 
plain the characteristics of the different 
types of toolsteels, outline the purposes 
for which each is best adapted, and 
give suggestions for heat treatment of 
each group. 

The 26th edition of “Handbook for 
Drillers” (R-266), recently published 
by Cleveland Twist Drill Co., 1242 East 
49th St., Cleveland 14, is intended as an 
introduction to the theory underlying 
the use of the twist drill. Its five chap- 
ters explain the parts of a twist drill, 
give points on grinding, drill speeds and 
feeds, instructions for drilling various 
materials, and discuss common errors. 
Tables of cutting speeds, thread dimen- 
sions and tap sizes are included. 

Lapointe Machine Tool Co., Hudson, 
Mass., has a 124-page instruction man- 
ual (R-267) that contains detailed 
descriptive data plus complete instruc- 
tions for installation, operation, service 
and maintenance of standard broaching 
machines. 

A new booklet by the Cross Co., 3250 
Bellevue Ave., Detroit 7, explains high 
speed gear tooth pointing and chamfer- 
ing methods (R-268). The actual gen- 
erating action utilized in Cross’s con- 
tinuous rotary cutting motion is clearly 
detailed in text and diagrams. Close-up 
photographs illustrate such operations 
as pointing internal clutch teeth of a 
synchromesh second speed automotive 
gear, pointing teeth of a first speed and 
reverse truck gear, chamfering internal 
spline of an aircraft gear, and chamfer- 
ing teeth of a large aircraft timing 
gear and removing burr. ® 

The importance of economical and 
accurate cutter maintenance, using the 
crush wheel process, is stressed and ex- 
plained in detail. 


Machining Practices 


Two good booklets on machining of 
stainless steel gre also available. Car- 
penter Steel Co.’s 116-page notebook 
(R-269)* contains detailed information 
on various operations such as turning, 





*This book is available to production 
and management executives at no cost 
Additional copies for men in the plant 
are offered at 50¢ each. Address request 
to Carpenter Steel Co., Reading, Pa. 








drilling, tapping, threading, milling, 
broaching, reaming, filing, and sawing. 
Each chapter contains a complete check 
chart that diagnoses the troubles that 
can arise and gives shop tips on how to 
cure them. A final chapter discusses 
proper lubricants and coolants for 
various types of jobs. 

Typical stainless parts are shown 
and blueprints illustrate unusual: or 
difficult machining jobs that have been 
done at a profit in various plants. Spe- 
cial tables indicate recommended speeds 
and feeds for machining different types 
of stainless steel. 
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Taps Made of Chromium-Cobalt 
High Speed Steel M-11 


A similar publication is “Shop Notes 
on the Machining of Stainless Steel” 
(R-270) published by Rustless Iron and 
Steel Div. of Armco, Baltimore, Md. 
Four simple general rules are given, 
followed by specific recommendations 
for various operations. An approximate 
toolsteel selection chart gives relative 
advantages of five types of toolsteels 
for 16 operations. 

A new free-machining plate .stock, 
E-Z-Cut Plates, is a product of Joseph 
T. Ryerson & Son, Inc., P. O. Box 
8000-A, Chicago 80 (R-271). The free- 
machining characteristics are imparted 
by manganese sulphides, which are 
finely and uniformly dispersed through- 
out the steel. High machine speeds are 
essential to secure the fullest advan- 
tage of this plate. It is readily amen- 
able to carburizing. 


New Tools 


Since metallurgical information about 
the new tools introduced during the 
past 12 months is either lacking or of 
secondary importance, only a few de- 
velopments, of more than passing in- 
terest to metallurgists, will be described. 

One of these is a copper-cushioned 
toolbit made by General Tool & Die Co., 
555 Prospect St., East Orange, N. J. 
(R-272). A copper cushion or shim, 
1/32 to 1/16 in. thick, brazed to the 
bottom of the toolbit, helps to absorb 
shock on the cutting edge and minimizes 
the possibility of the tool shifting in 
the holder. 

Toolbits are ground in the annealed 
state, then tumbled before hardening. 
By removing sharp edges and _ tool 
marks, the chances of warping and 
cracking in heat treatment are min- 
imized. The steel is heated to maximum 
hardening temperature. In brazing, the 




















































Tool With Kennametal Solid Round 
Clamped-In Insert 


upper third of the toolbit is left at 
maximum hardness, while the lower 
two-thirds is drawn back to a hardness 
gradient. Laboratory tests indicate that 
the impact resistance of cushioned tools 
is at least twice that of conventional 
high speed steel tools. 

Two kinds of high speed steel are 
used—12% cobalt and a special high- 
carbon, high-vanadium steel. The first 
is copper plated and the second cad- 
mium plated for identification. They 
can be ground with conventional grind- 
ing wheels. . 

These cushioned tools are available 
as toolbits, planer and shaper tools, 
form tools, and toolbits or cutter blades 
for insertion in milling cutters. 

High speed taps treated by an “elec- 
trolizing” process, which combines high 
voltage with a chemical bath and a rare 
metal to produce an exceedingly hard 
case on the cutting edges and the entire 
surface of the tap, have been offered by 
the Electrolized Tap Corp., 148 West 
River St., Providence, R. I. (R-278). 
The process deposits a very thin sur- 
face (0.00003 in.) of an unusually hard 
alloy which reduces chip and surface 
friction. Hardness of the case is Rock- 
well C-83. Because of the thinness of 
the deposit, dimensional accuracy of the 
tap and of the thread it produces is 
unaffected. 

An ejector-type tool designed by 
Super Tool Co., 21650 Hoover Rd., De- 
troit (R-274), is illustrated in the 
diagram. The solid replaceable carbide 
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Diagram of Ejector-Type Tool Made 
by Super Tool Co. 


bit is securely held with the pressure 
distributed over its entire length, and 
can be extended for resharpening 
simply by turning the recessed ejector 
screw. 

Comparative tests were made using a 
brazed carbide-tipped tool and the new 
ejector-type tool on the machining of 
cast iron columns 4 ft. long by 7 in. in 
diameter with a 1%-in. slot running 
lengthwise. The diameter of the columns 
had to be machined to 6 in. in one 
operation. Feed per revolution with the 
brazed tool was 0.035 in. and with the 
new tool 0.051 in.; production per grind 
was 1 to 142 columns as compared to 5 


columns, and tool breakage that was 
40% with the brazed tool was non- 
existent with the ejector tool. Savings 
using the ejector tool figured to about 
five-sixths of the total tool cost. 

A clamping arrangement is utilized 
by Kennametal, Inc., Latrobe, Pa., to 
hold solid Kennametal (carbide) inserts 
in several new tools. One of the most 
recent is a solid round insert, each end 
of which provides a circular cutting 
edge (R-275). This is clamped on end 
in a steel holder, and supported by a 
back-up adjusting screw. Only a small 
section of the edge bears against the 
work, When it becomes dull the clamp- 
ing screw is loosened, the round is re- 
volved around its axis to provide a new 
cutting edge, and the clamping screw 
is then retightened. When all of the 
cutting edge of one end of the round 
has become dull, the round is turned 
end-for-end to provide another cycle of 
cutting. 

A similar clamping arrangement is 
incorporated in another new line of 
tools for single grooving or cutting-off 
operations (R-276). These tools utilize 
specially formed Kennametal blades 
securely clamped in position. The blade 
can be extended time and again, after 
each resharpening, until about half its 
length has been utilized. The rigidity 
of the blade prevents “weaving”; it 
stays sharp for an extended period of 
time, and can be reground many more 
times than a conventional brazed-in tip 
tool. 

The same principle is incorporated in 
Kennametal’s broad-nose tools for turn- 
ing cast iron rolls described in detail in 
the December 1946 issue of Metals Re- 
view (R-277). The blade in this tool 
has four cutting edges that may be used 
in succession. Then it can be reground 
time and again (long sides only) and 
advanced each time to cutting position 
until two-thirds of the blade has been 
used up. 

A novel device for providing a bear- 
ing surface for tapped threads in light 
metals, plastics and other materials, is 
a helical coil of stainless steel wire. 
Known as Aero-Thread and Heli-Coil 
inserts, they are used where wear of the 
tapped threads is likely to occur, ac- 
cording to the manufacturer, the Air- 
craft Screw Products Co., Inc., Long 
Island City, N. Y. (R-279). The wire 
is formed into a diamond cross section 
and inserted into the tapped thread 
with a special inserting tool. The insert 
is slightly larger than the tapped hole, 
but is constricted by the inserting tool 
so that it can be installed readily. When 
released, the spring tension in the coil 
forces the outer edges snugly into the 
tapped thread holding the insert in 
place. 


Cutting Fluids 


Development of the dual and triple- 
purpose cutting fluid which can be used 
as a machine lubricant, hydraulic 
medium and cutting fluid in the opera- 
tion of single and multiple-spindle 
automatic screw machines has been a 
great timesaver, according to C. W. 
Lockwood of the technical and research 
division, Texas Co., 135 East 42nd St., 












Kennametal Grooving Tool - 


New York 17 (R-280). The proper type 
of multiple-purpose lubricant eliminates 
the effect of dilution of the cutting oil 
by the lubricant and hydraulic medium. 
This improved cutting fluid has in- 
creased tool life and machine output, 
decreased scrap, and reduced unit pro- 
duction cost. 

Use of straight or compounded min- 
eral oil as grinding coolants is increas- 
ing, and to obtain maximum results 
special products must be developed, Mr. 
Lockwood points out. Forms considered 
impossible to grind economically here- 
tofore are now being ground at low 
cost and high speeds after the adoption 
of oils as grinding coolants. 

During week-end or longer plant 
shutdown, soluble oil emulsions or water 
solutions have been plagued by the so- 
called “Monday morning odor”, namely, 
hydrogen sulphide which develops in 
the emulsions or water solutions from 
bacteria in the water. Soluble oils spe- 
cially prepared retard this bacterial 
growth and eliminate the hydrogen 
sulphide odor without sacrificing the 
protective qualities of the oil. 

A new soluble oil called Kelco Pro- 
tectal (R-281) made by the J. W. Kelley 
Co., 3401 West 140th St., Cleveland 11, 
has unusually good rust protection. 
When cut back with 50 to 60 parts of 
water it can be used on gray or mallea- 
ble iron, and on grinding or cutting 
steel it can be cut back with 70 to 90 
parts of water. Shop reports also 
show better finish on aluminum and 
other nonferrous metals when ground 
with this emulsion. New germicides 
protect the operators, and the oil re- 
mains stable and odorless over a long 
period of time. 

Gulf soluble cutting oil (R-282) com- 
bines the qualities of high lubricating 
value, extreme stability, pleasant odor, 
and nonfoaming and rust preventive 
characteristics, with all-water misci- 
bility. Recommendations for proper 
dilution for specific machining opera- 
tions will be furnished on request to 
Gulf Oil Corp., Pittsburgh. 

Low cost is featured by Quaker Chem- 
ical Products Corp., Conshohocken, Pa., 
for its Quaker Kut 85 (R-283). This is 
a honey-colored, odorless base that can 
be blended with mineral oils for ma- 
chining. Blending the base with 100+ 
viscosity or 250-viscosity oil or kerosene 
simplifies the.problem of oil storage 
and handling without sacrifice of pro- 
duction efficiency. Quaker Kut 85 can 
be blended in bulk storage tanks, at the 
oil reclamation tank, in a drum, or 
right in the machine. 

Quaker also has a new water-soluble 
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Sapphire Products Gun-Type A ppli- 
cator for Diamond Dust Compound 


grinding fluid called Microgrind 70 
(R-284). It is a low-viscosity liquid 
which will form a true solution with 
water of all hardnesses, and will not 
become rancid when mixed with hard 
water or when used for grinding cast 
iron. It has a highly detergent action 
on abrasive wheels, keeping them open 
and free-cutting. 


Grinding and Finishing 


As pointed out by Mr. Boulger in the 
preceding article (page 5, column 1), 
the specification of surface finish is be- 
coming increasingly common. The im- 
portance of surface finish to the metal- 
lurgist is reflected in the many new 
grinding wheels, lapping, honing and 
polishing compounds, abrasives and 
finishing materials that have been de- 
scribed by the manufacturers in recent 
metallurgical publications. Some of the 
important products in this field are de- 
scribed in what follows; grinding and 
honing machines are merely listed 
briefly on pages 13 to 15 under the 
name of the manufacturer. 

A new abrasive known as Alundum 
$2 (R-285) is described by Norton Co., 
Worcester 6, Mass., as the first major 
improvement in aluminum oxide abra- 
sive since its introduction over 40 years 
ago. From improvements in the electric 
furnace process used in its manufac- 
ture, each grain is a complete single 
crystal which does not require crushing 
to size; the grains are of a chunky, 
nubbly shape with sharp points on all 
sides. No matter how they are bonded 
into a grinding wheel, one or more cut- 
ting points are always exposed in the 
wheel surface. 

The new Alundum 32 abrasive has a 
purity of over 99%, and has no slag and 
no pores. This compares to the 95% 
abrasive and 5% slag composition of 
the “regular” type aluminum oxide 
abrasives, and the 99% purity of the 
“white” type, which, however, contains 
a large percentage of pores. The great 
number of long-lasting cutting points 
means that the grinding wheel removes 
stock rapidly and with less heat gen- 
erated. The points do not dull quickly 
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and since there are more of them doing 
the work, fewer dressings are required. 
Use of diamond dust for final finish 


. on machined parts is exemplified in the 


lapping system originated by Sapphire 
Products Division of Elgin National 
Watch Co., Aurora, Il. (R-286). Elgin 
graded virgin diamond powder is com- 
pounded in a viscous vehicle which 
disperses the individual diamond par- 
ticles uniformly and keeps them perma- 
nently suspended. The compound is 
nontoxic and nondeteriorating; it has 
high clinging properties and may be 
used on high-speed laps with a mini- 
mum of throw-off. 

The compound is enclosed in a gun- 
type applicator which meters the quan- 
tity of diamond for most economical 
application. Replacement cartridges are 
furnished in transparent tubes so that 
the color which distinguishes the dia- 
mond particle size is in view at all 
times. 

In addition to finishing high-precision 
devices such as watch parts, and dimen- 
sional control equipment such as gages, 
much of this material has been used in 
the finishing of surfaces of hardened 
steel molds used for permanent mold 
casting and plastic molding. 

A metal-bonded diamond cup wheel 
to be used for honing has been put on 
the market by the Precision Diamond 
Tool Co., 102 South Grove Ave., Elgin, 
Ill. (R-287). The cup wheel is made in 
diameters of 3 and 4 in. and 500 mesh. 
It is mounted on the inside of the 6 or 
7-in. diamond wheels used on standard 
carbide tool grinders, and provides a 
fine cutting edge in a few seconds with 
one stroke across the honing wheel. 
Precision Diamond Tool Co. also has a 
20-page catalog containing much engi- 
neering data on the proper application 
of diamond tools (R-288), 

A vitrified-bonded diamond abrasive 
(R-289) produced by Bay State Abra- 
sive Co., 21 Union St., Westboro, Mass., 
has the advantages of high strength 
and rigidity, plus fast, cool cutting 
action. This company has also intro- 
duced Bayflex cut-off wheels incorporat- 
ing abrasive in a cotton fiber bonding 
(R-290). The increased toughness and 
adaptability of this new bonding mate- 
rial provide safer and faster eutting of 
nonferrous metals. 

Flexibility and cushion action in a 
soft-bonded finishing wheel are demon- 
strated by the latest addition to the 
line of polishing and finishing wheels 











Manhattan Flexible Wheel 


made by the Manhattan Rubber Divi- 
sion of Raybestos-Manhattan, Inc., Pas- 
saic, N. J. (R-291). The wheel is bonded 
with a specially modified compound of 
Neoprene impregnated with abrasive 
grain. It can be varied over a wide 
range of densities depending on appli- 
cation. It is particularly adapted to 
finishing of soft metals—aluminum, 
brass, solder and precious metals. It is 
supplied in either fine abrasive grain 
or with pumice, rottenstone or other 
mild abrasives, and is effective in blocks 
and rubbing pads as well as in wheel 
form. 








Vonnegut Brush-Backed Abrasive 
Head for Polishing Aluminum 


The Vonnegut brush-backed abrasive 
head (R-292) has been adapted to give 
a satin finish to extruded, cast and spun 
aluminum alloys. It is produced by the 
Vonnegut Moulder Corp., 1819 Madison 
Ave., Indianapolis, Ind. Flexibility of 
the brush-supported abrasive facilitates 
the application of the cutting element 
to curves and irregularly shaped sur- 
faces; it can also be used to remove 
burrs or light flashes. 

Coated cloth abrasive is furnished in 
either solid or shredded strips of the 
appropriate grade. Strips are assembled 
in groups of four; eight assemblies, 
containing approximately 48 lineal ft. 
of cloth, constitute one loading. The 
loading is locked in a coiled position 
within the head with the ends of the 
strips projecting slightly beyond the 
periphery of the brushes. As the ex- 
posed abrasive wears down and loses its 
cutting efticiency, additional cloth is 
released from the inner coil. Readjust- 
ment of the abrasive requires approx- 
imately 1 min., while the entire loading 
may be replaced in 5 min. 

An all-purpose grinding wheel (R- 
295) that will operate on any kind of 
material — hardened alloy _ tcolsteels, 
annealed steel, stainless, monel, bronze, 
aluminum, brass and hard plastics— 
has been introduced by DoAll Co., 
1301 Washington Ave., South, Minne- 
apolis 4, Minn. The wheel works equally 
well for heavy, fast, roughing cuts and 
fine finishing. It produces a precision 
finish comparable to that of a 300-grit 
wheel, and can be used on all types of 
grinding machines. The bond is in- 
soluble and is not weakened by coolants; 
the open structure of the wheel keeps 
the work cool even when dry grinding. 















































Machine Tools 


The following list of new machine 
tools is not intended to cover the field 
completely; ample information concern- 
ing those listed here, and many more 
besides whose interesting features are 
primarily mechanical, may be readily 
found in the regular issues of Ameri- 
can Machinist, Machinery, and other 
similar publications, 


Lathes 


American Tool Works Co., Cincinnati 
2, Ohio— Hydraulic DUPLICATING 
LATHE will reproduce from a templet 
mounted at the rear of any shaft having 
an irregular contour ineluding steps, 


tapers right angle or tapered shoulders, 
recesses, grinding necks, and radii. 
(R-295) 


ROLL-GROOVING LATHE for turn- 
ing and forming irregular grooves in 
forging rolls is equipped with specially 
designed tool-rest with cam-actuated 
tools for simultaneously varying the 
width and depth of the grooves. (R-296) 


Bailey Meter Co., 1050 Ivanhoe Rd., 
Cleveland 10—Simplified DUPLICAT- 
ING ATTACHMENT designed to pro- 
duce contours which exactly correspond 
to a sheet metal templet or master part. 
(R-297) 


Cross Co., Detroit 7—Machine for 
FACING AND CENTERING SHAFTS 
on both ends will turn out 50 average 
shafts per hr. (R-298) 


Crozier Machine Tool Co., 654 North 
Prairie Ave., Hawthorne, Calif.—Lathe 
with built-in wet VACUUM PUMP 
holds workpieces without chuck or 
collet. (R-299) 


R. K. LeBlond Machine Tool Co., 
Cincinnati 8, Ohio—CRANKSHAFT 
LATHES with fast, automatic produc- 
tion; four new models for rough or 
finish turning all pin bearings, for 
rough turning all line bearings, for 
rough and finish turning of line bear- 
ings, and for finish turning of line 


bearings. (R-300) 


DUAL DRIVE is built with a gear 
drive and a direct belt drive and has 
eight speeds in the low range and four 


Monarch Uni-Matic Equipped With 
Two Tool Slides 































Sunstrand Model 16 Automatic Lathe Can Be Used 
for Either Shaft Turning Jobs or Chucking W ork 


in the high range for use with carbide 
tools. (R-301) 

Monarch Machine Tool Co., Sidney, 
Ohio — UNI-MATIC TURNING MA- 
CHINE is equipped with one to three 
individually motor-driven tool slides 
which can be grouped about the spindle 
in whatever arrangement will best 
apply the cutting tools to the work. 
(R-302) 


MONA-MATIC is designed specifi- 
cally as a manual or semi-automatic 
machine for doing first and second 
operation work on gear blanks, straight 
and flanged bushings and shafts with 
one or more steps. (R-303) 


SPEEDI-MATIC hand screw machine 
is designed to handle small turning 
work quickly and simply in quantities 
of 25 to 500 pieces. (R-304) 


TOOLMAKER’S LATHES — Model 
EE 10-in. sensitive precision lathe with 
high sustained operating speeds; and a 
universal toolmaker’s lathe developed 
expressly for mold-makers. (R-305) 

Contour machining control, AIR- 
TRACER licensed from Bailey Metei 
Co., for attachment to new Monarch 
lathes. (See Bailey Meter Co., Duplicat- 
ing attachment.) (R-306) 

Hardinge Brothers, Inc., Elmira, N. 
Y.—High speed PRECISION LATHE, 
recently redesigned, has hardened and 
ground steel dovetail bed forming a 
solid bed top with no weakening center 
slot. (R-307) 

SECOND OPERATION MACHINE 
affords sustained accuracy through use 
of antifriction bearing and hardened 
and ground steel surfaces. (R-308) 

National Acme Co., 170 East 131st 
St., Cleveland 8—CHUCK-MATIC, de- 
signed for carbide tooling, has single 
air-operated chuck to hold the work and 
will handle production machining opera- 
tions on castings, forgings, and tubing 
parts up to 12 in. in diameter. (R-309) 

Seneca Falls Machine Co., Seneca 
Falls, N. Y.—DOUBLE-END DRIVE 
automatic lathe for turning valve guides 
and similar parts will rough and finish 
turn in the same operation with sepa- 
rate tools. (R-310) 

Snyder Tool and Engineering Co., 
3400 East Lafayette St., Detroit 7— 
Center-drive, double-end TURNING 


MACHINE FOR SHAFTS; front tool 
slides are for turning the various 
diameters and forming a taper on one 
end, while rear tool slides are for 
facing, chamfering or undercutting. 
(R-311) 

Springfield Machine Tool Co., Spring- 
field, Ohio—HYDRAULIC PROFILING 
and duplicating machine will duplicate 
any job from bottle molds to compli- 
cated cam forms, either interior or ex- 
terior; any type of templet may be 
used. (R-312) 





Hardinge Second Operation Machine 
Has Dovetail Solid Bed Top 


Sundstrand Machine Tool Co., Rock- 
ford, Ill—Model 16 AUTOMATIC 
LATHE has quick-cycle changeover 
permitting multiple tooling for short 
res as well as for production turning, 
(R-313) 


Milling Machines 


Childs & Co., 204 16th St., Conneaut, 
Ohio—SMALL  KNEE-TYPE — milling 
machine, Model 0000, features low cost 
and accuracy for manufacture of small 
parts and tools, for die shops, labota- 
tories, and for instrument-makers, 
watchmakers and gunsmiths, (R-314) 

Cincinnati Milling Machine Co., Cin- 
cinnati 9, Ohico—HYDROMATIC mill- 
ing machines have been redesigned: for 
high-speed carbide milling, with heavier 
construction, larger motors, increased 
cutting capacity and higher . “nee 
speeds. (R-315) 
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Davis & Thompson Co., 6411 West 
Burnham St., Milwaukee 14, Wis.—No. 
2-B ROTO-MATIC MILLER for con- 
tinuous milling of the parallel faces of 
transmission cases has work automati- 
cally clamped anc carried through the 
roughing and finishing cutters succes- 
sively. (R-316) 

Gubelin International Corp., 336 Park 
Ave., New York 22.—SWISMA VER- 
TICAL MILL for milling accurate ver- 
tical surfaces or drilling round, square 
or hexagonal holes in sizes from 5/32 
to 1 ir. across the flats. (R-317) 


Kearney & Trecker Corp., Milwaukee, 
Wis.—CSM line of KNEE-TYPE mill- 
ing machines have increased rigidity, 
greater horsepower and more uniform 
flow of power to the spindle to fit 
thé” requirements of carbide milling. 
(R-318) 


Kent-Owens Machine Co., Toledo, 
Ohio—VERTICAL MILLER has inde- 
pendent adjustment of the feed rate for 
opposite directions of table travel so 
that while a part is milled at slow feed 
rate at one end of the table, another job 
can be set up at the other end requir- 
ing a faster feed. (R-319)* 


W. H. Nichols & Sons, Waltham, 
Mass.— Power TABLE-FEED AT- 
TACHMENT for the Nichols miller 
offers rapid approach, maximum proper 
cutting feed, fast table return and 
shutoff. (R-320) 


Reed-Prentice Corp., Worcester, Mass. 
—VERTICAL milling machine for tool- 
room work has centralized electronic 
control, a universal head, and almost 
infinitely variable feeds and spindle 
speeds, facilitating such operations as 
die sinking, duplicating, boring, drilling 
and face or straddle milling. (R-321) 


Sundstrand Machine Tool Co., Rock- 
ford, Ill.—DUPLEX-TYPE RIGID- 
MILL No. 0 mills two surfaces simul- 
taneously on opposite ends of small 
workpieces; cuts can be made at differ- 
ent relative heights. (R-322) 


Van Norman Co., Springfield 7, Mass. 
—No. 22L and 22M RAM-TYPE milling 
machines, with adjustable cutter head 
and movable ram for pattern shops, 
toolrooms, laboratories and machine 
shops. (R-323) 


NO. 2 HEAVY HORIZONTAL mill- 
ing machine has heavy built-in spindle 
flywheel and exceptionally rigid spindle. 
(R-324) 


Boring and Planing 


Cincinnati Planer Co., Oakley, Cincin- 
nati 9, Ohio—HYPRO automatic boring 
and turning mi!l bores and turns rolled 
steel wheels at an average of 6 per hr.; 
new chucking method centers the wheel 
so that rim thickness is balanced. 
(R-325) 

Cleereman Machine Tool Co., affili- 
ated with Bryant Machinery & Engi- 
neering Co., 400 West Madison St., 
Chicago—JIG BORER, Master Model 
1836, has quill made of nitralloy, which 
in combination with the Meehanite 
bearing surface of the spindle head, 
showed no measurable wear in two 
years of continuous use on an experi- 
mental model. (R-326) 

Cosa Corp., 405 Lexington Ave., New 
York—SIP JIG BORER of planer type 
has built-in measuring screws and 
micrometer heads so that direct read- 
ings are made to 0.00005 in. (R-327) 
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General Engineering & Mfg. Co., St. 
Louis, Mo.—BORING AND FACING 
machine for operations on heavy, cum- 
bersome workpieces maintains a fixed 
relation between spindle nose and bear- 
ing, the entire spindle housing being 
advanced toward the work. (R-328) 


Giddings & Lewis Machine Tool Co., 
Fond du Lac, Wis.—CONTINUOUS- 
FEED facing and boring head for a 
variety of boring, turning, grooving, 
recessing, and threading operations 
which are difticult to handle on ordinary 
equipment. (R-329) 

G. A. Gray Co., Cincinnati, Ohio 
—PLANER-TYPE horizontal boring, 
drilling and milling machine has simpli- 
fied control methods, electronic drive, 
and automatic power clamping. (R-330) 


Broaching 


Acme Broach Corp., East 3rd St. at 
Delaware, Lexington 47, Ky.—HY- 
DRAULIC HORIZONTAL broaching 
machines and presses can be readily 
changed from one job to another by 
changing to the proper size of face 
plate or work horn and inserting and 
aligning the proper broaching tool. 
(R-331) 


American Broach and Machine Co., 
Ann Arbor, Mich.— HORIZONTAL 
broaching machine, Type HD, has a 
machine bed of rolled steel construction 
that forms double walls through the 
bed and lends greater strength and 
rigidity to the base than can be ob- 
tained with a single-walled cast iron or 
steel bed. (R-332) 


Colonial Broach Co., Box 37, Harper 
Station, Detroit 13—Air-operated eccen- 
tric FIXTURE-OPERATING MECH- 
ANISM eliminates the necessity of 
manual broach handling and permits 
broach to be returned through the bore 
of an unbroached part without drag- 
ging. (R-333) 


Drilling 


Bullard Co., Bridgeport 2, Conn.— 
MAN-AU-TROL SPACER, a _ heavy, 
flat table which moves either laterally 
or longitudinally on its base under an 
accurate drill spindle fixed rigidly in 
one position gives pinpoint precision in 
the drilling of holes without the use of 
jigs, and at a timesaving of 20% or 
better. (R-334) 


Cincinnati Bickford Tool Co., Cincin- 
nati, Ohio—UPRIGHT drilling machine 
has 16 speeds and eight feeds; a direct- 
reading graduated scale facilitates 
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Bullard Man-Au-Trol Spacer 


‘ 


drilling to exact depth within 0.005 in. 
(R-335) 

Cleveland Tapping Machine Co., 3610 
Superior Ave., Cleveland—HORIZON- 
TAL COMBINATION drilling and tap- 
ping machine with automatic clamping 
is for pieces up to 96 in. long. (R-336) 


Commander Manufacturing Co., 4225 
West Kinzie St., Chicago 24—Model 900 
MULTIDRILL contains up to eight 
spindles; light-weight high-strength 
aluminum alloy cast parts permit the 
counterspring of even the lightest drill 
press to take up the weight. (R-387) 
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Commander Multidrill 


Detroit Tap & Tool Co., 8432 Butler 
Ave., Detroit 1I—CENTER drilling ma- 
chine has automatic centering and 
clamping, single lever control of clamp- 
ing and feed mechanism. (R-338) 


Edlund Machinery Co., Inc., Cortland, 
N. Y.—DRILL-O-MATIC will auto- 
matically. perform intricate and pre- 
cision drilling, countersinking, counter- 
boring, spot facing, reaming and tap- 
ping operations on a wide range of 
workpieces. (R-339) 

Kaukauna Machine Corp., Kaukauna, 
Wis—SERIES 125 PORTABLE uni- 
versal drilling and tapping machine has 
a head that swivels 360° in either the 
horizontal or vertical plane making it 
possible to drill and tap at any angle in 
any plane within the limits of travel of 
the machine units. (R-340) 

Massasoit Machine Co., 232 Grove St., 
Waltham, Mass.—Lord & Davis SU- 
PERSENSITIVE high speed drill press 
will drill holes as small as 0.004 in.; 
speed has been increased from 23,000 
to 25,000 r.p.m. (R-341) 

Zagar Tool, Inc., 23880 Lakeland 
Blvd., Cleveland 17—GEARLESS 1500 
series multiple drillhead can drill up to 
8700 holes per hr.; speed of drills can 
be predetermined from 10 to 3000 r.p.m. 
(R-342) 


Tapping and Threading 


James Coulter Machine Co., 629 Rail- 
road Ave., Bridgeport 5, Conn.—Type H 
hob threading machine has new RE- 
LIEVING ATTACHMENT so that taps 
with any number of flutes with eccen- 
tric or central reliefs can be produced. 
(R-343) 

Landis Machine Co., Waynesboro, 


’ Pa—Universal CENTERLESS thread 


grinder is fully automatic and can 
grind screw threads on straight cylin- 
drical workpieces as well as on headed 
or multiple-diameter parts. (R-344) 
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Rolled Thread Die Co., 237 Chandler 
St., Worcester 2, Mass.—Model A22 
Reed THREAD-ROLLING machine sup- 
ports and places work vertically be- 
tween three synchronously rotating 
cylindrical dies that hold it rigidly in 
the proper position. (R-345) 


Watson-Flagg Machine Co., Paterson, 
N. J.—Model C precision THREAD 
ROLLER designed to produce Class 4 
fits has accuracy built into the die 
rolls rather than being dependent on 
the skill of the operator. (R-346) 


Grinding and Honing 


Arter Grinding Machine Co., Wor- 
cester, Mass.— Rotary SURFACE 
GRINDER, Model D, is so constructed 
as to insure freedom from any vertical 
cam action so work can be ground to 
exceptionally close limits on thickness 
and parallelism. (R-348) 


Black & Decker Mfg. Co., Towson 4, 
Md.—Heavy duty BENCH GRINDER 
has light weight, extra safety features, 
improved support in tool sharpening. 


(R-349) 


Bryant Chucking Grinder Co., Spring- 
field, Vt.—Precision automatic INTER- 
NAL GRINDER is designed for high 
production in grinding bores from 5/16 
up to 3% in. in length. (R-350) 

Cincinnati Grinders, Inc., Cincinnati 
9—Four precision CENTER-TYPE 
plain grinding machines come in 6, 10 
and 14-in. sizes. (R-351) 

Colonial Broach Co., Box 37, Harper 
Station, Detroit 13—Flat BROACH 
SHARPENING MACHINE, Model FS3- 
86, has Lazy-Reach lever which makes 
it possible for operator to grind flat 
surface broaches several feet long while 
seated. (R-352) 

Cosa Corp., 405 Lexington Ave., New 
York 17—Fritz Studer type PSM pre- 
cision PROFILE GRINDING machine 
for profile gages, form tools and sec- 
tional dies grinds flat workpieces 2 in. 
thick and 6 in. long and circular work 
4 in. in diameter to an accuracy of 
0.0002 in. (R-353) 











Divine Bros. Backstand Idler 


Divine Brothers Co., 200 Seward 
Ave., Utica 1, N. ¥.—BACKSTAND 
IDLER, the DB3, i abrasive belt 
polishing has visible indicator showing 
belt tension at all times; a calibrated 
spring under compression loading keeps 
belts tight with smooth, straightline 
pull, (R-354) 

DoALL Co., Des Plaines, Ill._—Model 
GH hand-operated toolroom SURFACE 
GRINDER features smooth, easy table 
action. (R-355) 

E. F. Hager and Son, 98-02 217th 
Lane, Queens Village 9, N. Y.—CAR- 
BIDE TOOL GRINDER has recipro- 
cating action built into the toolholder 
which assures exact angles even with 
unskilled operators. (R-356) 

Hammond Machinery Builders, Inc., 
Kalamazoo 54, Mich.—7-in. CARBIDE 
TOOL GRINDER is of heavy duty con- 
struction for use of diamond wheels. 
(R-357) 

Model CB-77 COMBINATION CHIP 
BREAKER and diamond finishing 
grinder accommodates either 6 or 7-in. 
diameter wheels. (R-358) 

New ABRASIVE BELT GRINDERS 
include the Model VH-6 using a 6 x 60- 
in. belt for wet or dry grinding, the 
Model 5 equipped. with either one or 
two abrasive belts up to 3 in. in width, 
and the Model F-2, a small machine 
using a 48-in. belt 2 in. wide. (R-359) 
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Black & Decker Bench Grinder 


Triplex Machine Tool Corp., 127 
Barcley St., New York 7—Lidkoping 
CENTERLESS GRINDERS of heavy 
construction have a speed of 100 ft. per 
min. in grinding steel shafts. (R-360) 

Porter-Cable, Machine Co., Syracuse 8 
—Centerless WET BELT GRINDER 
has endless abrasive belt in balance 
with the resilient contact roll so that 
wear on the roll is minimized. (R-361) 

Sheffield Corp., Dayton, Ohio—Pre- 
cision ANNULAR FORM GRINDER 
utilizes “Crushtrue” principle of wheel 
dressing. (R-362) 

TEMPLET GRINDER with electronic 
control and 20-power microscope grinds 
templets and other work up to 72 in. 
long, 8 in. deep and 1 in, thick without 
repositioning. (R-363) 

Size Control Co. Division, American 
aay Se: & Gage Co., 4636 West Fulton 

, Chicago 44—Model 100 CENTER- 
LESS LAPPING machine gives pre- 
cision finish of less than 2 microinches. 
(R-364) 


Sawing and Cutoff Equipment 


DoALL Co., 1301 Washington Ave., 
South, Minneapolis 4, Minn.—Zephyr 
16 high- speed metal-cutting BAND 
SAW will cut %-in. stainless steel at 
50 lineal in. per min., 13-gage sheet 








Martindale Metal-Cutting Saw 
Has Alternately Beveled Teeth 


steel at 150 in., 75S-T aluminum alloy 
at 100 sq. in. (R-365) 

Martindale Electric Co., Box 617, 
Edgewater Branch, 1408 Hird Ave., 
Cleveland 7—High speed steel METAL- 
WORKING SAWS in four new types 
are for screw slotting, for more general 
slitting and cutting on hard metals, and 
for cutting softer metals in hook tooth 
and formed tooth types with wide 
gullets for efficient chip clearance and 
alternately beveled teeth which produce 
chips smaller than width of cut. (R-366) 

Millers Falls Co., Greenfield, Mass.— 
TENSIOMETER designed to set and 
maintain correct blade tension in power 
hacksaws is a small cylinder enclosing a 
strong, calibrated spiral spring. (R-367) 

Motch & Merryweather, Cleveland— 
No. 2 hydraulic feed and hydraulic 
clamping METAL-SAWING MACHINE 
cuts ferrous and nonferrous metals up 
to 6 in. round, square or multiple stock, 
or up to 12 x 5-in. standard L-beams, 
(R-368) 

Pines Engineering Co., Aurora, IllL— 
Automatic CUTOFF ATTACHMENT 
for tube and pipe_benders saws through 
the tube by hydraulic power after the 
bend is finished and the mandrel ex- 
tracted but before the clamps are 
opened. (R-369) : 





Latest Model of Porter-Cable 
Wet Belt Grinder 
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A.S.M. Review of Current Metal Literature 


An Annotated Survey of Engineering, Scientific and Industrial Journals and Books Here and Abroad, 
Received in the Library of Battelle Memorial Institute, Columbus, Ohio, During the Past Month 


aot 


ORES & RAW MATERIALS 
_ § — Production; Beneficiation 

1-16. Utvinning av Mineralprodukter ur 
Avtfall Fran Jarnmalmsanrikningsverk 


Genom Flotation. (Recovery of Oxide 
Mineral Products From Mill Tailings by 






Means of Flotation.) G. G. Bring. 
Jernkontorets Annaler, vy. 130, no. 11, 
p. 605-648. 


Selective flotation for recovery of 
apatite, hematite, mica and lime from 
tailings from magnetic concentration 
of iron ore, using oleic acid and soaps 
as collectors. Experimental work pre- 
sented in tables and charts. 


1-17. The Development of Metallurgical 
Practice for the Treatment of Nchanga 
Mixed Oxide-Su!phide Ores. H. L. Talbot. 
Bulletin of the Institution of Mining 
and Metaliurgy, Jan. 1947, 1-29, 
Development of a crushing, grinding, 
Classifying, and flotation flow sheet 
for a complex copper ore. 


1-18. Lamp Filament to Atomic Pile. 
Chemical and Engineering News, v. 25, 
Jan. 27, 1947, p. 236. 
Westinghouse development of com- 
mercial production of uranium, zir- 
conium, and thorium. 


1-19. Crushing and Grinding. Lincoln 

T..Work. Industrial and Engineering 

Chemistry, v. 39, Jan. 1947, p. 11, 31, 
Recent developments. 26 ref. 


1-20. Flotation. Fred D. DeVaney. In- 
dustrial and a Chemistry, ¥; 
39, Jan. 1947, p. 26-2 
A survey of 
28 ref. 
1-21, Short History of Progress Used to 
Date on Intermediate Ores. Peter War- 
hol, A. E. Matson and —_ J. Erck. 
MT te Mining Review, v. 35, Feb. 1, 
1947 1-2, 6, 15. 


= a developments. 


bpiceress in beneficiation of iron ores 


in Minnesota. Installations and types 
of ores and concentration problems to 
be solved. 
1-22. Pilot-Plant Production of High- 
Grade Magnetite Concentrates, Cran- 
berry, N. C. Frank D. Lamb and D. A. 
Woodard. Bureau of Mines Report of 
Investigations 3980, Dec. 1946, 7 p 
Work was initiated to provide a 
-source of high-grade iron ore for ex- 
eee sponge iron production. 
oncentrates assaying 70.3% Fe were 
obtained by grinding to —65 mesh, fol- 
lowed by magnetic separation. Pro- 
posed flow sheet and cost estimates. 
1-23. Mineral-Dressing Characteristics 


of the ae Iron Ores of Birmingham, 
Ala. Will H. Coghill and G. Dale Coe. 


Bureau of Mines Bulletin 464, 1946, 99 p. 


Geogr any, and geology; a historical 
review of mining, smelting and mill- 
ing; the present status of the industry; 
the most recent, hitherto unpublished 
work of the Southern Experiment Sta- 
tion of the Bureau, on the beneficia- 
tion and appraisal of ores and iron- 
bearing strata of Red Mountain. 


1-24, The Principles Underlying the 
Sintering of Iron Ores. R. Hay and J. 
M. McLeod. Journal of the West of 
Scotland Iron & Steel Institute, v. 52, 
Session 1944-45, p. 109-121. 

An extension was made of the mech- 
anism of formation, the micro and 
macrostructure, composition, and re- 
ducibility of various classes of sinters 
in order to help solve the problem of 
production of a sinter as reducible as 
natural ore yet of sufficient strength 
for good gas permeability. The lab- 
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oratory experiments show that great 
improvement in present jail 
technique is possible. 17 ref. 


1-25, Iron Ore Beneficiation in Germany. 
Iron Age, v. 159, Feb. 6, 1947, p. 57. 

Iron ore beneficiation plants supply- 
ing the Hermann Goring works, at 
Saizgitter, in Southwest Germany, to- 
gether with information regarding ore 
supplies for these works taken from 
recent report by a metallurgical team 
prepared by the C.1.0.S. 

1-26. Solution of Cassiterite in Alkaline 
Solutions. V. G. Tronev and A. L. Chre- 
nova. Reports of the Academy of Sci- 
ences of U.S.S.R., v. 54, no. 7, 1946, p. 
615-617. (In Russian.) 

Artificially prepared tin oxide was 
successfully dissolved in alkaline solu- 
tion in an autoclave at 200 to 300° C., 
although the literature reports no suc- 
cess in attempts to dissolve cassiterite. 
Results may have application to re- 
covery of tin from ore. 

1-27. Research in Flotation. 
Taggart. American Scientist, v. 
1947, . 85-94. 

The development of flotation tech- 
niques. Importance of the “ye f 
ment of techniques for analysis of di- 
lute solutions and for detection of con- 
taminants by contact-angle measure- 
ment. 11 ref. 

7 Ore Concentration and Milling. 
E. Rose. age 2 and Metallurgy, v. 
28, Feb 1947, p. 67-7 

1946 seriiemneaeth. Greater utiliza- 
tion of gravity methods for finer sizes 
seen in current practice. 


1-29. Research Widens Field for Iron- 
Ore Beneficiation. Grover J. Holt. En- 
ineering and Mining Journal, v. 148, 
eb. 1947, p. 108-111. 
1946 developments. 


1-30. Concrete Flotation Cells Replace 
Wooden Ones. Engineering and Mining 
Journal, v. 148, Feb. 1947, p. 122. 
Construction of cells built because of 
timber shortage for use in mill of Mc- 
Intyre-Porcupine Mines, Ltd., Schu- 
macher, Ont. 
1-31. The Roasting Plant, Que Que, 
Southern Rhodesia, Africa. T. S. Cleary. 
Deco Trefoil, v. 11, Jan-Feb. 1947, p. 5-12. 
Details of gold-concentrate treating 
plant, including roasting, concentra- 
tion, amalgamation, grinding, cyanida- 
tion. Pictures, flow shéets and table. 
1-32. Caroeent tie Reclamation. 
Mining World, Feb. 1947, p. 29-32. 
Flotation and mane media processes 
for recovery of lead and zinc from old 
jig tailings in Coeur d'Alene section 
of Idaho. 
For additional annotations 


indexed in other sections, see: 
26-25-26-31-32-33, 


Arthur F. 
35, Jan. 
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2-12. Theoretical Thermal Studies of 
Steel Ingot Solidification. Victor Pasch- 
kis. Industrial Heating, v. 14, Jan. 1947, 
p. 70-72, 74. 
Time required to cool the steel from 
the pouring temperature to any given 
and desired low temperature. 


2-13. Electrolytic Lithium. 
Age, v. 56, Jan. 4, 1947, p. 19 
Equipment and operations used in a 
German plant to collect lithium which 
analyzes 97% purity. 


Chemical 


Pilot-Plant Investigations—Pro- 
nge Iron With Producer 
Gas. D. R. Torgeson, T. E. Evans, and 
R. G. Knickerbocker. Bureau of Mines 
a. of Investigations 3994, Dec. 1946, 


2-14, 
duction of S$ 


P preducer- -gas reduction of fine ores 
was evaluated in a Skinner multiple- 
hearth furnace. Results showed that 
fine ores can be reduced satisfactorily 
by producer be at temperatures be- 
tween 850 and 950° C. Gas-utilization 
efficiencies were comparatively low. 
Previous work reviewed, experimental 
gai results presented in detail. 

ref. 


2-15. Electrolytic Cobalt—A Commer- 
cially Feasible Process. F. K. Shelton, 
Ruth E. Churchward, J. C. Stahl and 
C. W. Davis. Electrochemical Society 
Preprint 91-4, 1947, 71 p. 
Method ‘of electrowinning cobalt 
from cobaltite ores. Process comprises 
roasting the ore, extracting the ar- 
senates from the calcine by a caustic 
leach, extracting the cobalt from the 
residual solids in an acid leach, puri- 
fying the leach solution, preparing co- 
balt carbonate from the purified solu- 
tion, and finally electrodepositing me- 
tallic cobalt from a CoSO, electrolyte 
at 60° C. in a cyclic operation in which 
the cobalt carbonate is used to neu- 
tralize the acid electrolyte. Data for 
the estimation and design of a com- 
mercial plant, and alternative proce- 
dures for different economic and tech- 
nical conditions. 


2-16. The Mechanism of the Carbon- 
Oxygen Reaction in Steelmaking. C. E. 
Sims. Metals 1 aaa v. 14, Jan. 
1947, T. P. 2129, y 
The Baa chemistry of reaction 
with major emphasis on the mecha- 
nisms involved; relates these mecha- 
— to recently published data. 11 
ref, 


2-17. Nonferrous Metallurgists Cut Costs 
and Slag Losses. Carle R. Hayward. En- 
a and Mining Journal, v. 148, 
eb. 1947, p. 112-114. 
Possible improvements in 
casting. Copper slag washing. 


2-18. Use of Oxygen in the Openhearth 
Bath. G. V. Slottman and F. B. Louns- 
owe i Iron Age, v. 159, Feb. 20, 1947, p. 
Preliminary report on the first large- 
scale ng come of oxygen to an open- 
hearth furnace bath. Operating tech- 
nique. 


2-19. Acid Electric Melting. Norman F. 
Dufty. British Steelmaker, v. 13, Feb. 
1947, p. 80-86. 
‘Advantages and disadvantages of 
refractories; charging and melting; 
oxidizing; slag control; deoxidation. 


2-20. Metallurgy of Lead. A. D. Turn- 
bull. Mining and Metallurgy, v. 28, Feb, 
1947, p. 61-62. 

1946 developments in recovery of 
lead, such as those in direct smelting, 
in the improvement of sintering, and 
in the further mechanization of re- 
fineries. 


2-21. Zine Metallurgy. W. M. Peirce. 
Mining and Metaliurgy, v. 28, Feb. 1947, 


copper 


in recovery of 


66. 
1946 developments 
labor- 


zinc; plant expansions and 
saving devices. 

For additional annotations 
indexed in other sections, see: 
10-19-20; 12-24; 14-50; 25-14-15- 
16-22-24-25 ; 26-22: 27-44, 
(Turn to page 18) 















































Bayless Celebrates Silver Anniversary 
Of Service With National Society 


A quarter-century of service to the 
American Society for Metals was 
marked by Ray T. Bayless on March 
1, 1947. 

Since joining the headquarters staff 
of the then American Society for Steel 
Treating 25 years ago, as first full- 
time editor of the Transactions, Mr. 
Bayless has helped the society grow 
from a small organization of some 3000 
members and 30 chapters to its present 
total of 20,000 members in 71 chapters. 
~ During the same time he has helped to 
expand immeasurably the extent, va- 
riety and value of the services rendered 
to the members. 

Mr. Bayless has continued as editor 
of the Transactions through the years 
and also as secretary of the Publications 
Committee; in this capacity he is in 
charge of scheduling the papers and 
arranging the program for the annual 
conventions of the society and for the 
continuing smooth and efficient running 
of the technical sessions. 

It is at these sessions that the largest 
number of A.S.M. members have be- 
come acquainted with Ray Bayless as 
the busy man who sees that speakers, 
chairmen, projectors, lights, and public 
address system all function properly 
and promptly in three or four simul- 
taneous meetings. Few, however, are 
cognizant of the many other duties he 
performs in the national office. 

In 1930 he was appointed assistant 
secretary of the society in charge of all 
technical and educational activities, and 
has been secretary of the society’s na- 
tional Educational Committee since its 
establishment. Likewise in 1930 he was 
named editor of The Review (predeces- 
sor of Metals Review), which was 
founded in that year, as was also the 
monthly magazine Metal Progress. In 
January 1947 his title was changed 
from editor to publishing director of 
Metals Review. 

While finding time to edit over 35 
technical books published by the society, 
Mr. Bayless has also taken on a heavy 
executive load in the supervision of the 
society’s extensive publishing activities, 
and a large part of the management of 
the national office. Purchasing agent, 
office manager, personnel director — 
these and a.number of other titles could 
well be added to the many he carries 
officially. 

Mr: Bayless was graduated from 
University of Michigan in 1914 with a 
degree of Bachelor of Chemical Engi- 
neering, majoring in metallurgy. He 
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Films on Broaching Offered 


Two sound color films on broaching 
are offered for showing to A.S.M. 
chapters by Fred F. Sleeper, 16 Post 
Rd., Marlboro, Mass. Mr. Sleeper, who 
is assistant chief engineer and lecturer 
for the Lapointe Machine Tool Co., 
Hudson, Mass., is also prepared to give 
a brief talk on this subject. 


was briefly employed by the Michigan 





Ray T. Bayless 


Assistant Secretary & 


Smelting and Refining Co. and General 
Motors Research Laboratories before 
becoming assistant chief metallurgist 
and chemist for Chalmers Motor Co., 
Detroit. During World War I (1917) 
he came to Cleveland as supervisor of 
tests in the Ordnance Department, 
Cleveland District. From 1920 to 1922 
he was metallurgical engineer for the 
James H. Herron Co., Cleveland, join- 
ing the American Society for Steel 
Treating in March 1922. Since then he 
has grown with the society. 





Shepherd Describes P-V 


Test in Stoughton Lecture 


Reported by R. J. Thomas 
Chief Metallurgist 
Jacobs Aircraft Engine Co. 


In introducing B. F. Shepherd, chief 
metallurgist of Ingersoll Rand Co., and 
past national president ©, as the 
featured speaker at the annual Bradley 
Stoughton Night of the Lehigh Valley 
Chapter, Chairman A. L. Crobaugh 
described him as “a scientist who is 
primarily interested in obtaining a 
practical industrial application for his 
scientific discoveries”. Mr. Crobaugh 
then presented the annual Stoughton 
Award to Mr. Shepherd. 

Mr. Shepherd’s lecture was a con- 
tinuation of his discussion of “harden- 
ability” and its method of determination 
which he first presented in 1930. The 
need for a test to determine the harden- 
ability of carbon toolsteel having ex- 
tremely high cooling speeds, and a test 
procedure that could be conducted with 
minimum expense, resulted in the de- 
velopment of the P-V test. A color 
movie vividly emphasized the simplicity 
and reproducibility of this test. 


Compliments. 


To FRANCIS M, WALTERS, 
Jr., @ on receiving the 
Distinguished Civilian 
Service Award of the U. S. Navy for 
his work as assistant superintendent 
and later as superintendent, metallurgy 
division, Naval Research Laboratory, 
Washington, D. C., where he made out- 
standing contributions to the fields of 
welding, steel casting and nonferrous 
alloys, and devised a method of ¢aleu- 
lating tensile strength of normalized 
steels, 





To JosEPH W. Lupewic @, now 
associate professor of metallurgical 
engineering, College of Engineering 
and Science, Carnegie Institute of 
Technology, on his promotion to rank 
of rear admiral upon retirement from 
the U. S. Navy. 


To Max KUNIANSKY, vice-president 
and general manager, Lynchburg 
Foundry Co., Lynchburg, Va., on his 
nomination for president of the Amer- 
ican Foundrymen’s Association for 
1947-48, and to WILLIAM B, WALLIs @, 
president of the Pittsburgh Lectromelt 
Furnace Corp., on his nomination for 
vice-president. To E. N. DELAHUNT @, 
general superintendent of Warden 
King, Ltd., Montreal, and Russe.t H. 
McCarRoL. @, director of chemical and 
metallurgical engineering and research, 
Ford Motor Co., on nomination to the 
A.F.A. board of directors. 


2», 
ote 


To GeorcE N. SiecER @, president 
of S-M-S Corp., Detroit, on his election 
to the presidency of the Resistance 
Welder Manufacturers Association. 

ote 

To Henry A. MULLEN @, manager 
of the resistance welding division, 
Ampco Metal, Inc., on his election as 
chairman of the alloy group of the 
Resistance Welder Manufacturers 
Association. 

To Harry B. Ossorn, Jr. @, sales 
manager, Tocco Division, Ohio Crank- 
shaft Co., Cleveland, on being named 
“outstanding young man of the year” 
by the Cleveland Junior Chamber of 
of Commerce, and being presented the 
1946 Distinguished Service Award. 





Payson Is St. Louis Speaker 
Reported by Louis Malpoker 


Foreman, Lincoln Engineering Co. 


Peter Payson, assistant director of 
research for Crucible Steel Co. of 
America, was the featured speaker at 
the January meeting of the St.’ Louis 
Chapter @. He spoke on “Annealing 
of Steel”, a talk that has been reported 
in previous issues of Metals Review. 

A dinner preceded the meeting, ac- 
companied by historical pictures of 
some outstanding games of football, 
and a short history of the game. 
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3-24. Hot Shortness of the Aluminum- 
Silicon Alloys of Commercial Purity. A. 
R. E. Singer and P. H. Jennings. Jour- 
nal of the Institute of Metals, v. 73, Dec. 
1946, p. 197-212. 

Hot shortness of the commercially 
pure aluminum-silicon alloys was 
studied by means of casting and weld- 
ing experiments. Under the condi- 
tions of casting used, the severity of 
cracking of the alloys increases with 
increasing silicon content to a maxi- 
mum at approximately 0.7% and then 
decreases to zero with alloys contain- 
ing about 3% silicon. In welding ex- 
periments, the maximum amount of 
cracking was found to occur at a com- 

sition of approximately 0.8% silicon, 
he severity of cracking then decreas- 
ing to a low value as before. 


3-25. A Note on the Influence of Addi- 
tions of Thorium to Magnesium-Base 
Alloys. F. A. Fox. Journal of the Insti- 
aos? of Metals, v. 73, Dec. 1946, p. 223- 


A rough, exploratory examination of 
the effects of additions of thorium on 
Magnesium and on two magnesium- 
base alloys indicates that, although it 
resembles zirconium, additions of thor- 
ium to magnesium do not produce 
the grain-refining effects caused by 
zirconium. Up to about 1.2% thorium 
can be introduced into magnesium-zinc 
alloys, but the alloys are weak and 
show intercrystalline fractures. Thor- 
jum will not alloy with magnesium 
alloys containing aluminum, but it has 
some effect in reducing the iron con- 
tent of such alloys. 

3-26. Stability of Steels. A. B. Wilder 
and J. D. Tyson. Western Metals, v. 
6, Jan. 1947, p. 13, 57. 

The grades or chemical compositions 
of steels which afford greatest resist- 
ance to graphitization with retention 
of favorable creep-rupture character- 
istics. 

3-27. Gas Porosity in Aluminum Alloys. 
Hiram Brown. Foundry, v. 75, Feb. 1947, 
p. 88, 199, 200, 203, 206, 208, 210, 212, 214. 

Chief, if not only, cause is presence 
of hydrogen in the metal. This is 
brought about by hydrogen pickup 
from products of combustion, from wa- 
ter and oil, from inclusion of various 
alloys. Precautions which will help 
avoid gas porosity and degassing meth- 
ods. (Presented at A.F.A. Regional 
Foundry Conference, Chicago, Noy. 21- 
22, 1946.) 

3-28. Cast Irons. William F. Chubb. 
Iron and Steel, v. 20, Jan. 1947, p. 19-22. 

Thermal stability of some chro- 
mium-nickel-copper alloys was investi- 
gated in an attempt to develop an 
alloy for chill-cast iron rolls which 
would not require prolonged heat 
treatment for surface hardness above 
Brinell 550. However, all of the com- 
binations tried lost hardness rapidly 
during the short-cycle heat treatment 
required to improve the properties of 
the internal portions of the roll. 


3-29. New Strong Aluminum ge 
omer: Harold Knight. Materials 
Methods, v. 25, Jan. 1947, p. 68-71. 


Properties and applications of new 
11% Mg aluminum alloy. Addition of 
fractional percentages of beryllium 
and boron, and use of special tech- 
niques during melting and casting 
have resulted in considerable increase 
in tensile strength, impact strength, 
elongation, and high corrosion resist- 
ance. It is heat treatable, and the 
values given are those reached in the 
fully heat treated and aged condition. 


3-30. New 9% Nickel Steel Tubing— 
ga and Processing. H. D. Newell, 
J. A. Manfre and M. A. Cordovi. Ma- 
or ate & Methods, v. 25, Jan. 1947, p. 62- 
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Its mechanical and working - 
teristics, its heat treating behavior 
and its weldability. Suggests fields of 
application. 


3-31. Thermal Properties of Metals. 
— & Methods, y. 25, Jan. 1947, p. 


3. 

Table gives specific heats, melting 
points, heats in solid and liquid at 
melting points, latent heats of fusion, 
average uring temperatures, and 
heats in liquid at Dome g tempera- 
ture of 45 metals and alloys. 


3-32. Aluminum-Magnesium Alloys. F. 

Santini and J. Herenguel. Metal Indus- 
try, v. 70, Jan. 24, 1947, p. 63-64. 

The “swelling” defect in the welding 

of worked products of the Al-Mg alloy 

group is due to the presence of pre- 


existing gaps, breaks or flaws in the 
alloy. (From Revue de l’Aluminium.) 
3-33. The Development of a Turbo- 


supercharger Bucket Alloy. E. Epremian. 
Canadian Metals & Metallurgical Indus- 
tries, v. 10, Jan, 1947, p. 22-25, 31. 
Experimental data obtained in the 
development of a cobalt-base alloy for 
turbosupercharger bucket application. 
reas presented to American Society 
for Metals, November 1946.) 


3-34. Notch Sensitivity of Metals. M. 
S. Paterson. Symposium on the Failure 
of Metals by Fatigue, University of Mel- 
bourne Preprint 19, Dec. 1946, 26 p. 
Reviews published articles on notch 
sensitivity in fatigue of metals. Sources 
6f stress concentration and suggested 
measures of their effects in fatigue. 
Theoretical aspects of notch effects 
which include many attempts to ex- 
plain the discrepancy between the 
theoretical stress concentration factor 
and the observed strength reduction 
factor. Influence of many physical 
and mechanical factors on notch sen- 
sitivity. 


3-35. The Failure of Metals by Fatigue. 
J. Neill Greenwood. Symposium on the 
Failure of Metals by Fatigue, University 
of Melbourne Preprint 1, Dec. 1946, 6 P. 
After a brief historical survey, the 
physical features of a fatigue failure 
are described. Variables controlling 
fatigue failure are the relationship be- 
tween magnitude of stress and number 
of cycles, the presence of stress con- 
centration, the influence of repeated 
stress below and above the fatigue 
limit. The various types of stress con- 
centrators are listed. 


3-36. Theories of the Mechanism of Fa- 
tigue Failure. W. Boas. Symposium on 
the Failure of Metals by Fatigue, Uni- 
versity of Melbourne Preprint 3, Dec. 
1946, 9 p. 

Experiments carried out on metallic 
Single crystals; those using X-ray dif- 
fraction methods show that failure by 
fatigue is rg | a@ special case of fail- 
ure under all forms of stressing ac- 
tions and not a special problem of its 
own, and it must be considered as a 
consequence of slip. Deformation is 
localized in the immediate neighbor- 
hood of the fatigue fracture where it 
reaches a critical amount. It is the 
total strain which has a certain char- 
acteristic value at fracture. Recent 
saeeries of the mechanism of fatigue 
ailure. 


3-37, Fatigue of Bolts and Studs. J. G. 
Ritchie. Symposium on the Failure of 
Metals by Fatigue, University of Mel- 
bourne Preprint 17, Dec. 1946, 26 p. 
Reviews published information re- 
lating to the fatigue of bolts, studs and 
nuts. Subject is covered in seven 
sections, namely: the thread in its 
various standard forms; type of ma- 
terial; method of manufacture, show- 
ing the superiority of the thread roll- 
ing process; surface condition and 
treatment, such as hardening, shot- 
peening or plating; design of bolts 
and studs; design of nuts; and finally 
the assembly process showing the effect 
of correct prestressing and how it is 
obtained, 





3-38. The of Welded Steel Tub- 
ing in Aircraft Structures. C. J. Osborn. 
Symposium on the Failure of Metals by 
Fatigue, University of Melbourne Pre- 
print 18, Dec. 1946, 17 p. 

Briefly reviews literature concerned 
with fatigue in tubular steel aircraft 
structures. Various types of welded 
specimens used in fatigue tests in 
attempts to approximate service con- 
ditions indicate that joint design is 

robably the most important — 
actor affecting fatigue strength. The 
effects of chemical composition, weld- 
ing technique, heat treatment, etc., on 
the fatigue strength of welded joints 
in steel tubing have also been investi- 
gated. The magnitude of fluctuating 
stresses in aircraft components is dis- 
cussed and the problem illustrated by 
some examples of service failures. 


3-39. Composition and Physical Prop- 
erties of Steel in Relation to Fatigue. 
D. O. Morris. Symposium on the Fail- 
ure of Metals by Fatigue, University of 
Melbourne Preprint 20, Dec. 1946, 20 p. 
Relation of the various physical 
properties and effect of the individual 
constituents of steels on fatigue prop- 
erties. Critical treatment is given of 
the relation of notched impact test to 
fatigue properties. Attention is drawn 
to the fact that phosphorus tends to 
increase the fatigue limit as do carbon, 
manganese, nickel, and chromium, The 
opinion is expressed that sulphur up 
to at least 0.10% does not appreciably 
affect the fatigue properties of steels, 
either longitudinally or transversely, 
and experimental work carried out on 
high-sulphur free-cutting steels sup- 
ports this belief, 
3-40. Failures.of Railway Materials by 
Fatigue. Hugh O'Neill. Symposium on 
the Failure of Metals by Fatigue, Univer- 
sity of Melbourne Preprint 24, Dec. 1946, 


of fatigue failure in rails, tires, 
wheelcenters, axles, fireboxes and stay- 
bolts with reference to the accelerating 
effect of corrosion and also to the 
incidence of fatigue cracks in mate- 
rials under compression. Instances of 
fatigue failure of parts in transit. 
3-41. The Influence of Radial Pressure 
From a Press Fit on the Endurance Lim- 
it of Axles and Crank Pins. G. W. C. 
Hirst. Symposium on the Failure of 
Metals by Fatigue, University of Mel- 
bourne Preprint 25, Dec. 1946, 9 p. 
Work done since 1936 on the fatigue 
failure of axles and its relation to 
prem fits by members of the “staff of 
edfern Laboratory of the N. S. W. 
Railways. Evolution of opinion re- 
garding the cause of fatigue cracking 
in the wheel seats of railway axles is 
traced from the “notch effect” theory 
advanced by Kuhnel to the later 
theory based on the presence of in- 
duced tensile stresses at the surface 
and fretting corrosion at the matin 
surfaces. Possibility of employing cas 
iron wheelcenters as a means of 
minimizing fretting corrosion. 


3-42. Fatigue Failure of Axles of Car 
and Wagon Railway Rolling Stock. E. 
Connor. Symposium on the Failure of 
Metals by Fatigue, University of Mel- 
bourne Preprint 26, Dec. 1946, 8 p. 

Failure of those portions of the 
axles carrying the wheels. Methods of 
detecting the presence of cracks hid- 
den by the wheel boss; conclusion 
reached is that removal of the wheel 
is still the only positive means of doing 
this. Various possible modifications in 
design, material and finish, that might 
help to minimize the incidence of 
fatigue cracking in axle wheel seats. 
Precautions that may diminish the 
frequency of fatigue cracking. 

3-43. T of Fatigue Failure in the 
Steel Industry. W. O. Beale. Symposium 
on the Failure of Metals by Fatigue, 
University of Melbourne Preprint 27, 
Dec. 1946, 7 p. 

Fatigue failures met with in the 
heavy steel industry classified accord- 
ing to apparent cause and location: 

(Turn to page 20) 






































Double and Triple Tempering of Toolsteel | 
_ Explained by Cohen in Sauveur Lecture 


Reported by Dow M. Robinson 
New England Metallurgical Corp. 


Every year the memory of Prof. 
Albert Sauveur is honored by the Bos- 
ton Chapter @ on Sauveur Night. For 
this event a speaker is chosen who is 
qualified to present some outstanding 
contribution in the realm of metallurgy 
in which he has been actively engaged. 
The Sauveur Night Speakers Commit- 
tee, under the able chairmanship of 
Vv. O. Homerberg, selected Morris 
Cohen, professor of metallurgy at 
Massachusetts Institute of Technology, 
for this distinguished honor. 

Dr. Cohen introduced his subject, 
“The Tempering of Toolsteels”, by sur- 
veying briefly the principles of hard- 
ening. He used 18-4-1 high speed steel 
austenized at 2350° F., as an example. 
Here we find that the austenite may 
transform on cooling at the high tem- 
perature of 1200 to 1400° F., resulting 
in an aggregate of ferrite and carbide, 
called “pearlite” if the carbide is plate- 
like, and “spheroidite” if the carbide is 
rounded. However, when the cooling 
is too rapid for the austenite to de- 
compose in this temperature range, the 
transformation may occur at about 500 
to 700° F., and the decomposition prod- 
uct is “bainite”’, The true hardening 
of toolsteel takes place below 450° F. 
and the decomposition product is “mar- 
tensite”, which starts forming at the 
Ms point, and at room temperature the 
18-4-1 steel ends up with 80% martens- 
ite and 20% retained austenite. 

Retained austenite is present in 
varying amounts in plain carbon, low- 
alloy oil hardening, and _ high-alloy 
air hardening toolsteels. The re- 
tained austenite decomposes slightly at 
room temperature and is a factor to be 
considered in dimensional instability, 
causing trouble in precision parts. 
Tempering must provide a balanced 
combination of strength, toughness and 
dimensional stability, without undue 
loss of hardness. 


Some Austenite Remains 


The various stages of tempering in 
plain carbon and low-alloy steels de- 
pend on both temperature and time. 
Unlike in high speed steel, the retained 
austenite in the lower alloy steels de- 
composes in the range of 400 to 600° F. 
However, tempering in this range usu- 
ally causes too much softening for tool 
purposes. Therefore, most low-alloy 
toolsteels contain austenite even after 
tempering. This austenite is not as 
detrimental as in the quenched steel 
because the tempering seems to stabil- 
ize the austenite that remains. 

It is now an old story that double 
tempering is beneficial to high speed 
steel, and of course the reason is that 
the transformation takes place on cool- 
ing from the draw, producing a batch 
of new and untempered martensite, and 
also setting up new stresses because 





Morris Cohen (Left) Holds the Sauveur Award Presented to Him 
by V. O. Homerberg (Right) on Behalf of the Boston Chapter 


of the volume changes that occur in the 
hard steel at relatively low tempera- 
tures. If we adjust the first tempering 
at 1050° F. to convert all the austenite, 
then the second temper merely becomes 
a stress-relieving and toughening oper- 
ation, there being no more martensite 
formed on cooling from the second 
draw. Less than one Rockwell C point 
in hardness is lost by double tempering. 
Even this loss may be eliminated by 
using 950 instead of 1050° F. for the 
second temper. 


Triple Tempering Justified 


Triple tempering of high speed steel 
is justified in some instances. For ex- 
ample, when the hardening quench is 
arrested above room*temperature (as is 
sometimes done to avoid quenching 
cracks) the austenite-martensite trans- 
formation is stopped prematurely and 
as a result a large amount of austenite 
goes into the tempering treatment. 
Under these circumstances, two tem- 
pers are necessary to convert the re- 
tained austenite and a third draw is 
utilized to relieve the untempered mar- 
tensite formed on cooling from the sec- 
ond tempering. 

In summarizing, Dr. Cohen demon- 
strated the quantitative relationship of 
tempering temperature and time by 
plotting the changes in hardness 
against the combination of temperature 
and time proposed by the Hollomon- 
Jaffe parameter. 

He also explained the martensite and 
carbide transformations during temper- 
ing, and conducted a brief excursion 
into atomic structure by reviewing the 
results of an X-ray study, shown on 
slides, which depicted the structural 
changes versus tempering temperature. 
The slides and graphs prepared by the 
speaker and his students were excep- 
tionally clear and understandable, 


Metallurgist Must 


Educate Designers 
McQuaid Preaches 


Reported by J. D. McNair 
Plant Metallurgist 
Indiana Steel and Wire Co. 


Taking the metallurgists to task for 
failing to act as professionals rather 
than as journeymen, Harry W. Me- 
Quaid presented a quasi sermon on the 
subject of “Effect of Stresses on Ma- 
chine Design” before the Muncie Chap- 
ter ©. 

The designer, with very little correct 
information on materials, stress con- 
centrations and effects of heat treat- 
ment, makes many errors, he said. 
When trouble occurs the metallurgist 
is called in to correct the heat treat- 
ment, replace the steel with a better 
one, or suggest some other cure. If 
he says the design is poor and at fault, 
he is credited with “passing the buck”, 

The metallurgist must educate the 
designers to correct utilization of ma- 
terials, avoidance of stress concentra- 
tions, and anticipation of trouble in 
heat treatment. He should be consulted 
in advance when designs are contem- 
plated and not be just the last resort 
after trouble occurs. Only then will he 
attain full professional stature. 

Various examples of good design and 
poor design, along with solutions or 
countermeasures, were illustrated by 
slides. 

Any product should be just good 
enough for the job it must do, Mr. 
McQuaid philosophized. If it is far 
better than necessary, someone’s money 
is being wasted. If it is not good 
enough, someone’s job is in jeopardy, © 
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the relative frequencies are given. 

Corrective measures used to eliminate 

the failures are indicated. 
3-44. Some Practical Aspects of Wire 
Fatigue in Aerial Telephone Lines Based 
on an Analysis of Wire Breakages. D. 
O’Donnell and A. S. Bundle. Symposium 
on the Failure of Metals by Fatigue, 
University of Melbourne Preprint 28, 
Dec. 1946, 9 p. 

Wire breakages analyzed during 6 
mo. over some 30,600 wire miles of tele- 
phone lines on selected routes. Extent 
of wire fatigue and incidence of such 
faults in relation to points of failure; 
construction features of the joints 
and terminations where failures occur. 


3-45. The Vibration of Telephone Line 
Wires. of avey and P. R. Brett. 
cet on the Failure of Metals by 

atigue, University of Melbourne Pre- 
print 29, Dec. 1946, 20 p. 

Method of approach and results so 
far obtained in determination of the 
frequency of vibration of an_experi- 
mental line wire and the wind veloci- 
ties causing these vibrations. 


3-46. Fatigue Failures of Lead Sheathing 
of Telephone Cables. S. D. Chivers. 
Symposium on the Failure of Metals by 
py University of Melbourne Pre- 
print 30, Dec. 1946, 4 p. 
Types of faults usually found to- 
ether with some other classes of 
aults showing a similar appearance. 
Adoption of mitigative measures. 


3-47, Magnetostriction of Transformer 
Steel Subjected to Thermomagnetic 
Treatment. J. Shur and A. Khokhlov. 
Journal of Physics (U.S.S.R.), v. 10, no. 
6, 1946, p. 540-542. (In English.) 
Thermomagnetic treatment of ferro- 
magnetic material consists in cooling 
in the presence of an external mag- 
netic field from some temperature 
above the Curie point to room tem- 
perature. This sometimes results in 
roduction of magnetic anisotropy. 
gnetostriction curves of a poly- 
crystalline transformer steel, before 
and after such a treatment. Com- 
parison of the curves shows that a 
strongly pronounced magnetic texture 
is produced by the treatment. 
3-48. Rate of Oxidation of High-Chro- 
mium Iron-Chromium-Aluminum Alloys. 


I. I. Kornilov and A. I. Spikelmann. 
Reports of the Academy of Sciences of 
U.S.S.R., v, 53, Sept. 21, 1946, p. 813-816. 


(in Russian.) 

The oxidation process at high tem- 
peratures is assumed to consist of: 
first, oxidation of the three compo- 
nents; and second, diffusion of aiumi- 
hum on the surface of the alloy. To 
aid in development of high tempera- 
. ture alloys, a series of high-chromium 
alloys was investigated for chemical 
constitution, weight loss, and changes 
in electrical properties, after 1000 hr. 
at 1200° C. Results are presented in 
chart form. The most heat resistant 
combinations found were: 25% Cr, 

“to 10% Al; and 40% Cr, 10 to 13% Al. 


3-49. Hardness Curve of Nickel-Copper 
Alloys. K. A. Osipov. Reports of the 
Academy of Sciences of U.S.S.R., v. 53, 
Sept. 21, 1946, p. 821-823. (In Russian.) 

Maximum hardness of Ni-Cu alloys 
was found to occur at about 60 atomic 
% (62 wt. %) Cu. A theory is pre- 
sented which explains the shape of 
the hardness curve and the location 
of its maximum point in terms of 
atomic structure. 

3-50. Rate of Oxidation of Chromium- 
Nickel-Iron Austenitic Alloys. I. I. Kor- 
nilov and A. I. Spikelmann, Reports 
of the Academy of Sciences of U.S.S.R., 
v: 54, Nov. 21, 1946, p. 515-518. (In 
Russian.) 

Ferritic and austenitic heat resistant 
alloys, having iron as base metal, are 
oxidized at elevated temperatures 
mainly on account of presence of an 
easily oxidized element. Experimental 
results show this element to be alumi- 

“mum in ferritic chromium-aluminum 
alloys. In austenitic chromium-nickel 
alloys containing carbon and silicon, 
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carbon, silicon and chromium are all 
oxidized readily up to 1100 to 1150° C. 
Above 1200° C., only carbon and silicon 
are affected appreciably. 
3-51. Which Cast Steel? Part II. In- 
fluences of Processing Operations. E. J. 
Wellauer. Machine Design, v. 19, Feb. 
1947, p. 138-142. 

L.-¥ —— ation ern see 
which relate roc operations, 
particularly weidinn and machining; 
economic considerations in specifica- 
tion and design. 

$-52. Variation Thermique de lAniman- 
tation Spontanée. (Thermal Variation 
of Spontaneous Magnetization.) Charles 
Guillaud. Comptes Rendus, v. 223, Dec. 
23, 1946, Pp. 1110-1112. 

Hypothesis that all ferromagnetic 
bodies may acquire a definite magne- 
tization called spontaneous magnetiza- 
tion in the absence of an exterior field 
only by the influence of a molecular 
field is experimentally confirmed, 

3-53. The Flow of Metals at Elevated 
Temperatures. Part I. J. H. Hollomon 
and J. D. Lubahn. General Electric Re- 
view, v. 50, Feb. 1947, P. 28-32. 

A general relation for the combined 
effects of three variables on the stress 
required for plastic flow. Applicability 
of the general relation to a wide 
variety and range of conditions. (To 
be continued.) 

3-54. Tool Steels. 
son. British Steelmaker, v. 
1947, p. 90-93. ; 2 

Properties of hot working steels, die 
steels and shock resistant steels. (To 
be continued.) 


For additional annotations 
indexed in other sections, see: 
4-9: 5-10; 9-7-16-24-25-27-28 ; 14-38 ; 
19-35-47-53; 23-23-35-50; 24-42-48; 
25-13-14-15-16. 


Part II. L. Sander- 
13, Feb. 





SPECIAL BRONZES tor all chemical 
and industrial purposes. Castings, rods, 
and forgings 38 years’ experience 

American Manganese Bronze Co. 
H 1 ‘= 7g Phil 4 Iphi 36, Pa. 























4-8. Sur une Double Structure de l’Acier. 
(Concerning a Double Crystal Structure 
in Steel.) . Colombier. Comptes Ren- 
dus, Vv. 223, Dec. 9, 1946, p. 999-1001. 

A hypothesis consisting of an as- 
sumption that in any steel there is 
present a superposition of two crystal 
structures. The metal may be of mar- 
tensite, sorbite, or troostite structure, 
but superposed on this structure there 
is said to be a structure of different 
composition, which is determined by 
the former austenitic structure. 

4-9. The Mechanical Properties of Me- 
tallic Solid Solutions. F. R. N. Nabarro. 
Proceedings of the a Society, v. 
58, Nov. 1, 1946, p. 669-676. 

The theoretical relation between lat- 
tice strains produced by precipitation 
in a metal and the corresponding in- 
crease in hardness is extended to lat- 
tice strains in metallic solid solutions. 
The elastic limit of a single crystal 
of a solid solution is calculated on the 
assumption that the crystal will slip 
when the applied external stress is 
equal to the mean value of the in- 
ternal stress. Similar considerations 
are applied to the hardness of poly- 
crystalline solid solutions. The theory 
is extended to cases in’ which the in- 
crease of hardness produced by er 
ing is not large in comparison with the 
hardness of the pure solvent. 27 ref. 

4-10. Etude de la Recristallisation du 
Zine. (Study of Zine Recrystallization.) 
C. Crussard and F. Aubertin. Metauz 





21, ig 1946, p. 45-53. 


Corrosion, v. 

Evolution of nuclei and new crystals 
during the process of recrystallization 
and factors causing their formation 
and growth. 

4-11, The Structure of Real Crystals. 
Kathleen Lonsdale. Science Progress, v. 
35, Jan. 1947, p. 1-11. 

A critical review. Many references 
throughout the text. 

4-12. Investigation of the Ternary - 
tem Copper-Nickel-Lead. V. A. Nemilov 
and I. A. Stemina. Journal of Applied 
Chemistry (U.S.S.R.), Vv. 19, no. & and 6, 
1946, p. 449-460. (In Russian.) 

Results of an investigation of five 
sections of the system. They were 
obtained by tests and by thermal mi- 
crostructure analysis. 15 ref. 

4-13. Summarized Proceedings of Con- 
ference on X-Ray Analysis, London, 1946, 
Journal of Scientific Instruments, v. 24, 
Jan. 1947, p. 1-21. 

Summaries of some of the papers 
presented by scientists and crystallog- 
raphers from each of the following 
countries: Belgium, Czechoslovakia, 
Finland, France, Germany, Austria, 
Great Britain, Holland, India, Norway, 
Sweden, United States, and Russia. 
Discussions. 218 ref, 

4-14. Metal Electrons and Catalysis. 
George-Maria Schwab. Transactions of 
the Faraday Society, v. 42, Nov. 1946, p. 

A new method for measurement of 
temperature coefficients of formic acid 
pe tae er with alloy catalysts is 
described and applied to homogene- 
ous and heterogeneous alloys of silver, 

old and copper with other metals. 

elation to modern theories of the 
atomic structure of metals, especially 
those of Hume-Rothery. 
4-15. Carbide Structures in Carburized 
Thoriated Tungsten Filaments. C. ° 
Horsting. Journal of Applied Physics, 
v. 18, Jan. 1947, p. 95-102. 

A wide variety of carbide structures 
was found in the surface layer of 
these filaments. Their origin was 
traced to carburizing conditions and 
subsequent processing. A frequently 
occurring laminated structure was 
found to contain less carbon than 
W.C. The thyratron-relay method of 
carburizing control is critically re- 
viewed. Abnormal filament current in 
manufactured tubes is believed to be 
caused by surface conditions which 
cause changes in thermal emissivity. 

4-16, The Effect of Supersonic Waves on 
the Solidification of Molten Metals. S. 
Sokoloff. Ministry of Aircraft Produc- 
tion R.T.P. Translation No. 2568, 4 p. 

Effect of supersonic waves on crys- 
tallization of zinc with emphasis on 
rate of formation and growth of crys- 
tals and nature of the pe. Appa- 
ratus and technique used. Micrographs 
and macrographs show structure be- 
fore and after exposure. Supersonic 
exposure results in a more dendritic 
structure. (From report issued by the 
Electro-Technical nstitute, Lenin- 
grad.) 

4-17. Etude de la Recristallisation du 
Zine. (Study of Zine Recrystallization.) 
Parts IV and V. (Concluded.) C. Crus- 
sard and F,. Aubertin. Métaur et Cor- 
rosion, Vv. 21, May 1946, p. 66-72. 

Results of Mehl’s research on re- 
crystallization of aluminum are com- 
pared with those obtained by the 
authors with zinc. Dependence of 
grain growth of zinc on temperature 
was found to be similar to that of 
aluminum; the most favorable tem- 
perature was around 250° C. 

4-18. Interpretation Métallographique 
de l’Instabilité des Ferronickels Révers- 
ibles. (Metallographic Interpretation of 
the Reversible Instability of Ferro- 
nickels.) P. Chevenard. Comptes Ren- 
dus, V. 223, Dec. 23, 1946, p. 1073-1076. 

A metallographic study of the in- 
stability of iron-nickel alloys. To min- 
imize instability, it is recommended 
that less than 0.05% carbon be us 
that titanium or vanadium be add 

(Turn to page 22) 
























Fisher Body Engineer Speaks on Die Design 


































































Charles R. Cory of Fisher Body Divisiog (Left) Was Principal Speaker 
at the December Meeting of West Michigan Chapter. Center is George 
Hamp of General Motors; Right is Lou J. Haga of State Heat Treat, Inc. 


‘ Reported by Ray E. Cross 
Chief Metallurgist, Michigan Light Alloys 


“Die Design” was the subject pre- 
sented by Charles R. Cory, engineer in 
charge of processing and designing for 
the Detroit Division of Fisher Body, 
General Motors Corp., at a recent West 
Michigan Chapter meeting. 

Starting with the design of solid form 
dies, Mr. Cory pointed out the advan- 
tages and limitations of one and two- 
way pressure pad form dies; pierce, 
cutoff and form dies; draw dies, and 
trim dies. Automatic feed for coil 
stock and other types of automatic 
loading and unloading devices should be 
considered for high-production parts. 


Use of Draw Dies 


Draw dies are only used for forming 
parts too difficult to be produced in any 
type of a form die,‘since the use of a 
draw die usually requires more metal 
stock and also the use of a trim die 
following the drawing operation. One 
of the techniques in the design of draw 
dies is to keep the metal in tension to 
prevent “wrinkles” and the die~must be 
so designed that the metal area in- 
creases during the drawing process. 
Draw dies may operate in a single-action 
press using spring or air pressure, or in 
a double-action press, depending on 
how much blank-holder pressure is re- 
quired for a successful draw. Draw 
beads may be used to permit the use of 
less blank-holder pressure. 

During the drawing process, thé 
metal is stressed above the elastic limit, 
but below the yield\point. It must be 
always under tension to prevent forma- 
tion of wrinkles, but not under enough 
tension to tear the metal. A successful 
draw operation lies in that range be- 
tween wrinkles and tears. It can be 
seen that the designer then has to work 
to rather close limits. 

Progressive dies of as many as li 
stages may be used, each stage repre- 
senting a distinct operation. Such a 
die is generally fed automatically from 
coil stock. 


Use of Cr Steel Considered 


As Conservation Measure 


Reported by Kenneth P. Borror 
Metallurgical Department 
Spicer Mfg. Div. of Dana Corp. 


An early obstacle to the production 
of stainless steels was the lack of a 
low cost ferrochromium that would 
maintain a low carbon concentration 
in the finished product, according to 
Russell Franks of the technical service 
and development department of Elec- 
tro Metallurgical Co., in addressing 
the Toledo Group ©. This was over- 
come by the development of the less 
expensive, silicon-reduced ferrochro- 
mium to replace that originally made 
by the Goldschmidt process using alu- 
minum. 

Certain inherent weaknesses in the 
stainless steels were largely overcome 
by the addition of other elements, such 
as molybdenum to increase resistance 
to corrosion from chlorides, and colum- 
bium and titanium to prevent inter- 
granular corrosion, Mr. Franks ex- 
plained. 

Mr. Franks discussed the feasibility 
of conserving our available iron ore 
supplies by using low-alloy stainless 
steels containing chromium; this would 
decrease the rate of deterioration from 
oxidizing conditions which are so preva- 
lent. He predicted that the develop- 
ment of the gas turbine would create a 
new field in the stainless steel indus- 
try with a substantial increase in the 
percentage of alloying elements used. 





Steel Company Changes Name 


With the retirement of George E. 
Sibbett, the Coulter-Sibbett Steel Co. 
at Oakland, Calif., is now known as 
Coulter Steel & Forge Co., Emery- 
ville, Calif. The company will continue 
to market a wide variety of special 
bar steels and forgings under the 
direction of James V. Coulter, a past 
chairman of Golden Gate Chapter @. 





Sands Tells How 
Structure Affects | 
Machining of Steel 


Reported by Knox A. Powell . 
Research Engineer 
Minneapolis-Moline Power Implement Co. 


Machinability depends mainly on mi- 
crostructure and very little on chemical 
composition, John W. Sands told the 
Northwest Chapter @ at its regular 
dinner meeting on Feb. 138. Mr. Sands, 
who is head of the engineering steels 
section of the development and re- 
search division of the International 
Nickel Co., spoke on the “Effect of 
Structure on Machining Steels”. His 
lecture was illustrated by lantern slides 
showing chip formation. 

Composition, of course, may affect 
the production of desirable microstrue- 
ture, he pointed out. Desirable micro- 
structure is obtained by suitable heat 
treatment in accordance with the time- 
temperature-transformation character- 
istics of a steel. Nickel and other 
alloying elements may be used to 
change transformation characteristics 
in heat treatment in order to obtain the 
most machinable structure. 

Chip formation absorbs energy in 
three ways—in shearing off the chip, 
in cold upsetting the chip, and in frie- 
tion of the chip over the tool face. If 
the material is hard and strong, it will 
be difficult to machine on account: of 
shear, while if it has a high elongation 
and is tough, it will be difficult to ma- 
chine because ‘of deformation of the 
chip by cold work. 

Cold drawing uses up part of the 
original percentage elongation of a 
steel, thus improving its machinability. 
If a material is soft enough so that 
friction along the tool face will tear it 
under the required conditions of speed, 
feed, tool shape, tool finish, and cutting 
compound, a built-up edge will form on 
the tool, producing rough finish. 

The characteristics of the soft and 
hard constituents which make up the 
microstructure of a steel, and their size 
and distribution in the structure, deter- 
mine machinability. Additions of sul- 
phur to form manganese sulphides, and 
of lead or selenium, may improve ma- 
chinability by providing chip-breaker 
slip planes. Alloys in solution in’ the 
microconstituents may alter their char- 
acteristics. 

For steel with over 0.30% carbon, a 
coarse, spheroidized structure is best 
for turning, Mr. Sands said, although 
a lamellar structure is best for milling, 
drilling and broaching. Combination 
structures may be chosen for universal 
machinability, and steel mills can fre- 
quently arrange their operations to 
produce desirable machining structures, 


W. Wirt Young Opens New Office 
Earl G. Mills @, recently returned 

from the U. S. Navy, is in char 

the new office of W. Wirt Young & 

Associates, Inc., at 100 East Lane 

Ave., Wayne, Pa, 
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to retard the dissolution of cementite 
during heat treatment, and that the 
finished products be treated so as to 
eliminate tendencies toward pre- 
cipitation. 


For additional annotations 


indexed in other sections, see: 
3-36-49; 11-16-19-20; 14-47; 25-19. 
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5-8. Some Properties of Engineering 
Iron Powders. C. J. Leadbeater, L. North- 
cott, and F. Hargreaves. Iron and Steel 
Institute Advance Copy, Dec. 1946, 24 p. 
Properties of 28 commercial iron 
powders, together with those of com- 
pacts prepared from them by simple 
pressing and sintering technique. e 
majority of the powders were prepared 
by either the oxide-reduction or the 
electrolytic methods but individual 
samples of the carbonyl, abrasion, and 
chloride-reduction methods were in- 
cluded. A large number of simple cor- 
relation coefficients have been com- 
— for the properties considered. 
any factors contribute to the be- 
havior of a powder when it is pressed 
and sintered, and the properties of 
the compact are not dependent solely 
upon any one property of the powder. 
Among the more important require- 
ments for high tensile strength are 
small particle size and freedom of the 
surface of the particles from oxidation. 
5-9. Experimentation Plays an Impor- 
tant Role in Work of Yonkers Electro 
Metal Plant. Joseph G. Cowley and 
Floyd McKnight. Modern Industrial 
Press, v. 9, Jan. 1947, p. 20, 22, 24, 26. 
American Electro Metal Corp.’s lab- 
oratory is ree with copies in 
miniature of all of the plant’s facilities 
including small presses and sintering 
furnaces. Pressing and coining meth- 
ods. Illustrated. 
5-10. Some Metallurgical Aspects of 
Cemented Carbides. John C. Redmond. 
hg Age, v. 159, Jan. 30, 1947, p. 42-45, 


Performance of carbide tools is often 
as much a matter of the manufactur- 
ing technique used as of the chemical 
composition. Various factors such as 
grain size and porosity and their 
effects on physical properties discussed. 

5-11. Latest Trends in Powder Metal- 
lurgy. W.G. Cass. Chemical Age, v. 56, 
Jan. 4, 1947, p. 5-10. 

Historical background; recent devel- 
opments; thermal decomposition; size 
of powder grains; inherent cohesive 
forces; hard refractories; vibration to 
assist compacting; porous steel skele- 
ton; engine parts: machine tools; vac- 
uum working. 22 ref. (To be con- 
tinued.) 

5-12. Proceedings Second Annual Meet- 
ing. Metal Powder Association, 1946, 86 





Symposium of — papers was de- 
voted to iron powder metallurgy, ex- 
cept for one paper on sintered tung- 
sten and tungsten alloys and one on 
furnace atmospheres for sintering. 
Also includes use of graphite in iron 

wder compacts; test methods for 
ron powders; Pose of iron pow- 
der parts; and a discussion of iron 
powder costs. Includes discussion of 
each paper. 

5-13. The Effect of Composition on 

Physical Properties of Tungsten-Copper- 

Nickel Compacts. Henry H. Hausner. 

Powder Metallurgy Bulletin, v. 2, Jan. 

1947, p. 6-11. 

Twenty-eight’ sample compositions 
were prepared and tested. They varied 
between approximately 20-80 and 80- 
20 W-Cu, plus % to 1% Ni. Volume 
change on sintering, electrical con- 
ductivity, thickness before and after 
hot hammering, and Brinell hardness. 


METALS REVIEW [22] 


6-17. 


6-19. 
of Cathodic Protection on 24-Inch Gas 


terial Corrosion. 


5-14. Powder Metallurgy. _(Concluded.) 
W. H. Tait. Metal Industry, v. 70, Jan. 
17, 198%, p. 43-46. 


ern uses of sintered wder 
roducts such as bea s, steel-backed 
ead-bronze bushes, filters, liners, 


clutch and brake friction plates, starter 

brushes, diamond-impregnated cutting 

tools, and moldable compositions. 
5-15. Powder ee a B. E. Berry. 
Metalen, v. 1, Jan. 1947, p. 77-84. (in 


English.) 


Principles and ag yee of powder 
metallurgy during the war in England 
and in other countries. 
For additional annotations 
indexed in other sections, seé: 
21-15; 22-89. 
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Investigations on the Effect of 
Zinc on the Corrosion of Some Magne- 


sium Casting Alloys. F. A. Fox. Jour- 


nal of the Institute of Metals, v. 73, Dec. 
1946, p. 229-241. 

Corrosion tests were carried out on 
unprotected magnesium alloys, with 
8 and 9.5% aluminum and varyin 
zine contents, both in high-purity an 
in normal-purity material; ae were 
immersed in 3% sodium chloride solu- 
tion and some atmospheric-exposure 
tests were made. 


6-18. Wet and Dry Chlorine Vs. Mate- 


rials of Chemical Plant Construction. 
Chemical Engineering, v. 54, Jan. 1947, 
p. 211-212, 214. 

Part I of a two-part symposium in 
which representative manufacturers of 
corrosion resistant materials discuss 
the suitability of their products for 
equipment exposed to wet and dry 
chlorine gas and chlorine water. Cov- 
ers lead, high-silicon irons, and chemi- 
cal porcelain. (To be continued.) 

Results Obtained From Five Years 


Line Rapidly Deteriorating From Bac- 
, Wm. E. Huddleston. 
Corrosion, v. 3, Jan. 1947, p. 1-7. 

The line was coated with a com- 
mercial tar enamel, but was not 
ramet. Results of inspection. Ca- 
th vd protection provided excellent 
results, 


6-20. Corrosion Ratings for Metals: H. 


D. Holler and R. A. Frye. Corrosion, v. 
3, Jan. 1947, p. 8-21; discussion, pi 22. 

Difficulty of providing tables or 
equations for the prediction of corro- 
sion resistance of metals. Presents 
tables for various commercial alloys 
and points out their limitations. 

6-21. Resistance of Some Nickel-Con- 
taining Alloys to West Texas Crudes. 
B. 2. eee. Corrosion, v. 3, Jan. 1947, 
p. 23-34. 

Recommends high-chromium steels 
for refining at temperatures above 
500° F., and nickel and monel for 
lower temperature po gro peen in re- 
fining, storage, and oil well equipment. 
Photographs show comparative corro- 
sion results on different metals in ac- 
tual use. 

6-22. Investigation of Electrolytic Cor- 
rosion of Steel in Concrete. Corrosion, 
v. 3, Jan. 1947, p. 37-54. 





‘ J Y 
Progress ae of Committee on 
Electrolysis of the Association of 


American Railroads. Corrosion and 
current flow in several railroad foun- 
dation pedestals and the establishment 
of a suitable test procedure for deter- 
mining resistance to ground, amount 
of current flow, and corrosion of steel 
embedded in concrete. Appendix de- 
scribes a study of the effect of electric 
current on concrete. 


6-23. Corrosion of Power Plant Eq 
ment b 
R. C. Ulmer. 
v. 51, Jan. 1947, 


ah 
Water and Steam. Part III. 
Power Plant Engineering, 
. 108-109, 118. 

Corrosion of steam lines, ‘super- 
heaters and condensate lines; corro- 
sion tendencies of wet and dry steam; 
oat age of corrosion by oxidation. 

esting for corrosion in condensate 
lines; methods for prevention of corro- 
sion in condensate lines give consider- 
ation to use of alloys, proper design, 
use of chemicals and deaeration. 


6-24. Corrosion. Mars G. Fontana. In- 


dustrial and Engineering Chemistry, v. 
39, Jan. 1947, P. 89A-90A. 
Extent and importance of the corro- 
sion problem, 


6-25. New Technique Combats piootante- 
sis. R. 4, 
Feb. 3, 1947, p. 18-21. 


Oil Weekly, v. 1 


A 15-it. rod on which was strung an 
alternating series of copper and zinc 
plates, separated by brass spacers, is 
installed in corrosive wells in a posi- 
tion to make intimate contact with the 
oil being pumped. The casing and 
pump parts are protected against cor- 
rosion by the cell couples set up be- 
tween the copper and the zinc. The 
“treater units” must be replaced occa- 
sionally, when the zinc plates are used 
up. 


B. Walter. 


6-26. Corrosion of Gas Appliances. Gas 
Journal, v. 249, Jan. 8, 1947, 


. 96-98, 101. 
Discussion of pose by N. Booth and 
others, published the Dec. 11 and 
18, 1946, issues. 


6-27. Anodic Corrosion of Brass. J. M. 


Bialosky. Corrosion and Material Pro- 


tection, v. 4, Jan-Feb. 1947, p. 15-16. 

Series of experiments performed us- 
ing muntz metal, naval brass, arsenical 
muntz and arsenical naval brass with 
applied anodic current in various aque- 
ous solutions at room temperature to 
determine the dezincification charac- 
teristics of these alloys. Results indi- 
cate that arsenical muntz and arseni- 
cal naval brass resist this type of at- 
tack and naval brass is more resistant 
than muntz metal under the conditions 
explored. Initial dezincification occurs 
in the beta phase and attack of the 
alpha phase follows. Dezincification 
reaction produced in tests must have 
been due to selective attack of the 
zinc rather than to the redeposition 
of copper, which would not plate out 
on the anode of the cells. 


6-28. The Corrosion of Metals. Part VI. 


(Continued.) Sheet Metal Industries, v. 


24, Jan. 1947, p. 145-151, 153. 


Corrosion of copper and its alloys. 
Resistance of copper-nickel alloys to 
sea water and marine atmospheres. 
Effect of high water velocity. Anti- 
fouling characteristics, corrosion fa- 
tigue, corrosion by steam and conden- 
sate of high copper alloys. Effects of 
oxygen and stress. Effects of various 
compositions. (To be continued.) 


6-29. Corrosion Resistance of 27% Chro- 
mium Alloy Recorded High in Plant 


Service Tests. Petroleum Processing, v. 


2, Feb. 1947, p. 116-117, 119, 122. 


Suggestions for more effective com- 
mercial use of 27% chromium-iron 
alloy by petroleum refiners are given 
in a report based on 30 metallurgical 
studies made by several oil companies 
and the Babcock & Wilcox Tube Co., 
for the Office of Rubber Reserve. Rec- 
ommendations for welding and a study 
of relative behavior and suitability of 
the alloy for use in catalytic dehydro- 
genation processes. 

(Turn to page 24) 
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Metallic Thorium 
And Uranium 
Exhibited, Described 


Reported by Forest E. Allen 
Asst. Prof. of Mechanical Engineering 
Iowa State College 


Metallic thorium and metallic urani- 
um, both of high purity, were exhibited 
by Harley A. Wilhelm of Iowa State 
College in connection with his address 
on “Atomic Energy” before the Des 
Moines Chapter @ on Feb. 11. Dr. 
Wilhelm has _ been 
associated with the 
atomic project for 
five years and has 
had direct charge of 
large-scale uranium 
production as well 
as research on proj- 
ect metallurgical 
work. Processes for 
the production of 
both thorium and 
uranium metals for 
the Manhattan Proj- 
ect were worked out 
in the laboratories at Iowa State. 

Uranium has a density about that of 
gold and melts in the neighborhood of 
2100° F., while thorium, which has a 
density about that ‘of lead, melts at 
approximately 3400° F. Much infor- 
mation on the metallurgy of uranium 
and thorium and their alloys is re- 
stricted at this time. The speaker 
confined his lecture principally to a dis- 
cussion of atomic energy—what it is, 
how it operates and some of its possi- 
bilities. 

Quantitative comparisons of the vari- 
ous forms of ordinary energy were 
made to show the enormous energy as- 
sociated with nuclear reactions in the 
atomic bomb. The speaker illustrated 
how fissionable materials disintegrate 
and release energy. The hazards as- 
sociated with radiations and radio- 
active products of the atomic reactions 
were pointed out. 

Utilization of heat energy generated 
in an atomic pile appears feasible for 
stationary power plants. For power 
alone, however, the atomic pile cannot 
economically compete with coal, under 
normal conditions. In addition to pro- 
ducing useful power, the atomic pile 
can be used to produce many radio- 
active isotopes and simultaneously gen- 
erate more fissionable material that can 
be used as fuel for atomic piles or 
atomic bombs. 

The radioactive isotopes serve as 
tagged atoms that can be used in tracer 
experiments. These isotopes will no 
doubt find many more applications in 
biological research and medicine. 


H, A, Wilhelm 





Missouri Group Has New Chairman 


Harry C. Dameron, currently chair- 
man of the Missouri School of Mines 
Chapter @, has left Rolla and has re- 
signed as chairman of the chapter. 
Acting chairman is now John E. 
Schork, 208 West 16th St., Rolla, Mo. 


Grimshaw and Kells Talk 
On Toolsteels at Baltimore 


Reported by Russell L. Wilcox 
Draftsman, Bethlehem Steel Co. 


Colored movies of the atomic bomb 
tests conducted by the United States 
Army and Navy at Bikini Atoll in the 
Pacific opened a joint meeting of the 
Baltimore Chapter @ with the Ameri- 
can Society of Tool Engineers, 

Speaker of the evening was L. C. 
Grimshaw, chief metallurgist, Latrobe 
Electric Ste@t Co. Mr. Grimshaw’s talk 
dealt with the selection of specific types 
of toolsteels for die work. Many ex- 
cellent slides were shown illustrating 


the features of good die design and the 
utilization of the correct steel. 

Following Mr. Grimshaw’s talk, many 
questions were answered by’the speaker 
and by’ Ray P. Kells, chief service engi- 
neer of Latrobe Electric Steel Co., who 
accompanied Mr. Grimshaw to Balti- 
more. 





Harry W. Dietert Co. Incorporates 


The Harry W. Dietert Co. of Detroit 
is now operating as a Michigan core 
poration and is extending its research 
and manufacturing facilities. The re- 
search activities will center on the 
practical application of sand testing 
equipment in the foundry, using found- 
ry casting tests as the guide. 








Ryerson identifies every alloy bar with 
heat symbols and color marks. 





Jominy tests furnish hardenability 
data for Ryerson Alloy Report. 








Physical interpreted from hardness 
readings are checked by tensile test. 


How 


With every alloy shipment from 
Ryerson stocks you receive a posi- 
tive performance record of your 
steel, because a Ryerson Alloy Re- 
port accompanies every shipment. 
This Report contains charted re- 
sults of four Jominy hardenability 
tests plus the obtainable physical 
properties for various sized rounds 
of your particular heat of steel. 

Chemical analysis and recom- 
mended working temperatures are 
also included and each Report is 
keyed with the heat identification 
number of the steel to which it 
refers. 

This assurance that your steel 
meets laboratory-proved standards 








to Get 
Quality in Alloy Steel 
And Quick Stock Shipment 


Principal Products: Alloyse Allegheny Stainless « Hot and Cold Rolled 
Barse Structurals« Plates « Sheetse Tubinge Machinery & Tools, ete. 


RYERSON STEEL 








i 


of steel exactly as ordered. 


of quality and performance can 
effect important savings for you. 
So many companies gain better 
heat treating results through the 
use of Ryerson Alloy Reports that 
we believe you will also find them 
of real help. 


Ryerson has good stocks of alloys 
ready for prompt shipment; so take 
advantage of this complete service 
next time you need alloy steel. 


Joseph T. Ryerson & Son, Inc., 
Steel-Service Plants: New York, 
Boston, Philadelphia, Detroit, Cin- 
cinnati, Cleveland, Pittsburgh, 
Buffalo, Chicago, Milwaukee, St, 
Louis, Los Angeles. 
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6-30. The Electrochemistry of Corrosion 
eg So U. R. Evans. Symposium on 
the Failure of Metals by Fatigue, Univer- 
sity of Melbourne Preprint 8, Dec. 1946, 


® Becent fundamental work on cor- 
rosion fatigue and methods of preven- 
tion. The mechanism of stressless 
corrosion has been quantitatively 
established by four independent meth- 
ods. Suggests a mechanism based on 
the new experimental results. 


6-31. Corrosion. Mars G. Fontana. 
Industrial and Engineering Chemistry, 
v. 39, Feb. 1947, Pp. 83A-84A. ; 

Economics of materials for chemical 
plant construction and desirability of 
standardizing means of expressing 
corrosion resistance of materials. 
Recommends adoption of “mils per 
year”. 

6-32. Cathodic Protection of Pipe Lines. 
E. C. Rogness. Water & Sewage Works, 
v. 94, Jan. 1947, p. 41-13. 

Maintenance history of an 8.25-mile, 
28-in., riveted steel pipe line, before 
and after installation of cathodic pro- 
tection. Partial failure of the system 
after three years operation led to 
investigation which resulted in certain 
changes in the design of the system. 


6-33. Corrosion—the Great Destroyer. 
D. J. Fergus. Corrosion, v. 3, Feb. 1947, 
p. 55-66. 

Use of magnesium and magnesium 
alloy rods for anodic protection of hot 
water tanks. Comparison of this 
system with ordinary galvanizing is 
shown by photographs. 

6-34. Use of Sodium Chromate as a 
Corrosion Control Medium in Gas Con- 
densate Wells. C. K. Eilerts, H. A. Carl- 
son, R. V. Smith, F. G. Archer and V. L. 
Barr. Corrosion, v. 3, Feb. 1947, p. 73-74. 

Bureau of Mines research to aid in 
prevention of corrosion in gas con- 
densate wells has featured two ap- 
proaches: (1) a search for an inhibi- 
ter, and (2) the testing of alloys to 
find one which would resist this type 
of corrosion. Among inhibitors, sodium 
ehromate produced the best results. 


6-35. Construction and Ratings of Cop- 
r Oxide Rectifiers for Cathodic Pro- 
ction of Pipe Lines. L. W. Burton and 

C. E. Hamann. Corrosion. v. 3, Feb. 1947, 

p. 75-95. 

Operating and application charac- 
teristics of the copper oxide cell and 
the use of copper oxide rectifiers for 
the prevention of corrosion on pipe 
lines and similar installations. 


6-36. Corrosion Prevention and Protec- 
tion. F. R. Morral. Wire and Wire 
Products, v. 22, Feb. 1947, p. 133-138, 175. 
Various types of corrosion; methods 
‘of corrosion testing; corrosion pro- 
tection; unit operations for coating 
processes. 
6-37. Unusual Cause and Effect of Cor- 
rosion. A. H. Stuart. Petroleum, v. 10, 
Feb. 1947, p. 26, 31. 

The packing of a centrifugal water 
— eveloped a leak. The graphite 
mpregnated asbestos packing was 
found to be deteriorated and to con- 
tain ferric hydroxide flakes. These 
were traced to an iron content of over 
6% in the natural graphite used. A 
micaceous hematite, which had been 
submitted as a_ graphite substitute, 
was found to have no lubricating 
properties. 

6-38. Steam Turbine Lubrication Prob- 
lems and Their Solution. Part 3. Alan 
an, Petroleum, v. 10, Feb. 1947, p. 

The cooling function of the oil; 
tube-corrosion problems; use of rust 
inhibitors. (To be continued.) 


6-39. Cathodic Protection. C. H. 
McRaven. Petroleum Engineer, v. 18, 
Feb. 1947, p. 148, 150, 152, 154. 

Theory and technique in Pipe-line 

protection. 

6-40. Reactions With Steel of Compounds 
Containing Chemical Groups Used in 
Lubricant Additives. Allen S. Powell. 


National Advisory Committee for Aero- 
METALS REVIEW [ 24] 


orga A Technical -Note No. 1207, Feb. 


1947 p: 

Reactions between steel of a type 
used in aircraft engine cylinder barrels 
and compounds containing reactive 
groups commonly found in lubricant 
additives. Products formed by reaction 
at temperatures from 400 to 650° F. 
were analyzed by reflection electron 
diffraction. 


For additional annotations 
indexed in other sections, see: 
3-40-41; 8-13; 25-14; 27-38-43. 








7-45. The Dyeing of Anodized Aluminum. 
J. P. Gill. Journal of the Electrodeposi- 
tors’ Technical Society Reprint, v. 21, 
1946, p. 235-244. ; 
Methods of dyeing anodized alumi- 
num with particular reference to the 
dyestuffs used, and to the effect of 
variables on the dyed shade. 
7-46. Galvanized Steel Wire. Fred M. 
Crapo. Wire and Wire Products, v. 22, 
Jan. 1947, p. 31-42. 
The development and present status 
of wire galvanizing processes. 81 ref. 
7-47. For Quality, We Chose Modern 
Finishing Methods. L. A. Brown. Ameri- 
= Machinist, v. 91, Jan. 30, 1947, p. T7- 


Reconversion program involved the 
substitution of automatic spray pick- 
ling for the usual vat method; convey- 
erized porcelain enameling plant; and 
completely new spray bonderizing unit, 
air conditioned spray room and equip- 
ment for white synthetic enamel. 

7-48, Improvements in Tinning. How- 
ard C. Rodgers. Iron and Steel Engi- 
neer, v. 24, Jan. 1947, p. 65-66. 

Advantages of vacuum feeding and 
electrolytic pickling in the tinning 
operation. 

7-49. Observations on Some Surface 
Properties of Vitreous Enamels. W. E. 
Benton. Foundry Trade Journal, v. 81, 
Jan. 2, 1947, p. 11-16. 

Problems that connect practical ease 
of cleaning and satisfactory appear- 
ance with the constitution and form 
of an enamel surface. 

7-50. Formation and Application of 
Phosphate Coatings. Van M. Darsey and 
Walter R. Cavanagh. Electrochemical 
Society Preprint 91-1, 1947, 14 p. 

The evolution of — coatin 
metals; use of metal accelerators an 
suitable oxidizing agents in the phos- 

hating solution expedited the coating 
ormation and made possible the pro- 
duction of paint base coatings on met- 
als within 2 to 5 min. Combining spray 
= eer with such accelerated 
phosphate solutions containing an oxi- 
dizing agent further reduced the coat- 
ing time to as low as 2 to 10 sec. Ap- 
plication to various metals. 

7-51. Problems in Porcelain Enameling 
Nonenameling Sheets. W. A. Deringer. 
Steel Processing, v. 33, Jan. 1947, p. 26-32. 

Structural difference between killed 
and rimmed steel. The various prob- 
lems encountered in enameling and 
their solutions. Contrary to past be- 
liefs, the addition of small amounts of 
titanium to the steel has been found 
oe for enameling operations. 

ref. 

7-52. Finishes for Magnesium... R. T. 
Wood. Aluminum and Magnesium, v. 3, 
Jan. 1947, p. 12-14, 17, 22. 

Surface preparation and cleaning; 
treatments used as preparation for 
painting; paint systems. Some of the 
comparatively hard, decorative or spe- 
cial purpose coatings made by chemi- 
cal treatment. 

7-53. Influence of Various Additions in 
the Phosphating of Metals. I. Influ- 
ence of Additions of Nitrates of the Uni- 





w 


* 


valent Metals, I. I. Hain. Journal of 
Applied Chem U.S.S.R.), v. 19, no. 
5 and 6, 1946, p. -534. (In Russian.) 
Influences on acidity of the phos- 
phating solution, duration of gas for- 
mation, structure, color, and corrosion 
resistance of the coating. 
1-54. The Fabrication and Porcelain 
Enameling of Formed Metal Plumbing 
Ware. J. W. Sampson and S. E. Hemp- 
steger. Finish, v. 4, Feb. 1947, p. 13-16, 


30. 

Units include bathtubs, lavatories 
and kitchen sinks in a range of sizes 
and shapes. Equipment and proce- 
dures for pickling and spraying. 


7-55. A Visit to Columbus Porcelain 
Metals Corp. Dana Chase. Finish, v. 
4, Feb. 1947, p. 28, 52. 

Operations at small box furnace job- 

bing plant. 

7-56. High-Temperature Protection for 
Mild Steels. William N. Harrison, Dwight 
G. Moore and Joseph C. Richmond. 
a v. 120, Feb. 10, 1947, p. 92-93, 120, 


Newly developed ceramic coatings 
feature high resistance to chippi 
under repeated thermal shock an 
protection of metal against oxidation 
during lap pe oo exposure to temper- 
atures up to about 1250° F. Refractory 
properties of ground coat frits tested 
on aircraft exhaust systems improved 
with 20% admixture of alumina. 

7-57. Lime Treatment of Waste Pickle 
Liquor. Richard Hoak, Clifford J. Lewis, 
Charles J. Sindlinger and Bernice Klein. 
Industrial and Engineering Chemistry, 
v. 39, Feb. 1947, p. 131-135. 

Methods for attaining satisfactory 
results with the less reactive, but more 
readily available, dolomitic lime. 

7-58. New Enameling System. Steel, 
v. 1%. Feb. 17, 1947, p. 92-93, 128. 
- Suts a ee =e Ah 

—e applying er auto y 
finishes. 

7-59. Special Finishing Installation 
Eliminates Production Problem. E. L. 
Verhagen. Products Finishing, v. 11, 
Feb. 1947, p. 70-72. 

How specially designed “double- 
heat” infrared oven, with unusual 
contour and employing rows of lamps 
set at criss-eross angles, reduced re- 


quired baking time from 30 to 8 min. 
in finishing of wall-type can openers. 


7-60. Electropolishing with Fluosulphonic 

cid. C. B. F. Young and Kenneth R. 
Hesse. Metal Finishing, v. 45, Feb. 1947, 
Pp. 63-67, 84. 

Investigation to determine whether 
or not fluosulphonic acid could be 
used as an electropolishing agent for 
stainless steels, plain carbon steels and 
various nonferrous metals. Systems 
formed by using fluosulphonic acid in 
conjunction with the following were 
investigated: phosphoric, sulphuric, 
chromic, acetic, and perchloric acids. 
Among the characteristics of the solu- 
tions investigated for bright panies 
were current density limits; tempera- 
ture stability of the solutions; chem- 
ical stability of the solutions; and 
optimum time of polish. (To be con- 
tinued.) 

7-61. Porcelain Enamels for Machine 
Parts. R. L. Fellows. Machine Design, 
v. 19, Feb. 1947, p. 147-150. 

Recently developed enamels 

improved methods of processing. 
7-62. Ferro Enamel Corp. Opens L. A. 
iy ie . Western Metals, v. 5, Feb. 1947, 
Pp. 24-27. 

Pictures, with explanatory notes. 
7-63. Recent Developments in Molyb- 
denum Enamels. B. J. Sweo. Enameliist, 
v. 24, Feb. 1947, p. 4-6. 

Chief advantage is that they pro- 
vide a one-coat white finish which will 
adhere to steel. 

7-64. Quality Enameling in “American 
Kitchens”. Ceramic Industry, v. 48, Feb. 
1947, p. 44-50. 

Details of procedures @nd equip- 

ment used in production of enameled 
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Tells of New 
Lubricant for 
Drawing Stainless 


Reported by A. R. Kunkle 
Project Engineer, York Corp. 


Each phase of fabrication of the 
three types of stainless steels (marten- 
sitic, austenitic and ferritic) was de- 
scribed by Paul G. Nelson, metallurgist 
of the automobile body division of the 
Budd Co., Philadelphia, before the York 
Chapter on Jan. 8. Mr. Nelson aug- 
mented his talk on “Fabrication of 
Stainless Steels” with several lantern 
slides showing chemical and physical 
properties of the three groups. 

Mr. Nelson pointed out the precau- 
tions to be taken in designing dies for 
forming operations. Considerable com- 
ment was aroused by reference to a 


new lubricant which is being used by | 


Mr. Nelson’s company for deep draw- 
ing some stainless steel parts. Filled 
lubricants, he said, have been satis- 
factory for mild drawing and forming 
operations. However, for extremely 
severe drawing, a recent development— 
hydrogenated castor oil—has given ex- 
cellent results. This lubricant, although 
far more expensive, has reduced die 
maintenance and stamping breakage 
sufficiently to more than justify its in- 
creased cost, 

Mr. Nelson explained the metallur- 








gical reason for carbide precipitation | 
and showed why titanium is added to | 
Type 321 and columbium to Type 347 | 


steels, which are the varieties recom- 
mended for parts that are welded or 
otherwise subjected to high heat. 
Welding was discussed in some de- 
tail, with recommendations for the use 
of proper electrodes and subsequent 
preparation of the welded structure 
prior to use. In polishing a weld made 


between two sheets of No. 4 finish | 


stainless steels, Mr. Nelson had been | 


unable to achieve a matching finish, 
and could give no recommended proce- 
dure for polishing. 

Passivation was discussed and sev- 
eral chemical combinations recom- 
mended for this process. 





Talks on Strain Gage Analysis 


Reported by M. W. Williams 
Hughes Tool Co. 


A convincing argument for testing 
complete units by strain gage analysis 
was presented before the December 
meeting of the Texas Chapter @ by 
F. G. Tatnall, Eddystone Division of 
the Baldwin Locomotive Works. Mr. 
Tatnall’s talk, which covered the science 
of testing materials and use of the 
data in design, has been reviewed at 
length in the past, and repetition can 
be avoided by echoing the sentiments 
of one of the chapter’s better educated 
scientists on leaving the meeting, who 
“thought he knew something about 
testing” but discovered he was “still 
a freshman”, 





... WE CAN MAKE 


THE PROPER 
HIGH ALLOY CASTING | 


Chromium, nickel and other elements when properly alloyed 





with iron or steel can produce castings that resist corrosion, heat 
and abrasion to a remarkable degree ... all of which is no news 


to you. 


But what you may not be familiar with is our experience in pro- 
ducing high alloy castings and the facilities at our modern and 


well-equipped foundry. 


We're in position to turn out and finish to any degree desired 
chrome-iron, chrome-nickel and nickel-chrome static castings up 
to about 4 tons in weight. We can produce centrifugally cast 
pipe up to 16 feet in length and from 23 to 19 inches O.D, 











To get acquainted with 
our service, why not 


send for our catalogs? 





UY company 





kitchen units by American Central 
Division of Aviation Corp., Conners- 
ville, Ind. 
7-65. Problems in Porcelain Enameling 
Nonenameling Sheets. Part II. W. A. 
Deringer. Ceramic Industry, v. 48, Feb. 
1947, p. 51-52. 
Possible cures or antidotes for de- 
fects and troubles. 
7-66. Metallizing by the Wire Process. 
Sheet Metal Worker, v. 38, Feb. 1947, p. 


For additional annotations 
indexed in other sections, see: 
11-12; 16-23; 22-91; 23-23; 27-33. 
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8-13. Comparison of Electroplated Fin- 
ishes Under Humidity (K.110) Test. 
Metallurgia, v. 35, Dec. 1946, p. 63-64. 

Illustrates the effect of 21 cycles in 
the humidity chamber, operating at 
60° C. and at 100% relative humidity. 
Relative merits of the respective de- 
posits—cadmium, cadmium chromate 
passivated, zinc chromate passivated, 
zinc phosphate passivated, nickel, 
nickel and tin, tin and zinc when sub- 
jected to tropical conditions. Com- 

arisons of results indicate that under 

he conditions of the standard (K.110) 
test, chromate passivation in the case 
of cadmium and zinc is definitely ad- 
vantageous and beneficial. 
8-14, Hard Chrome Plating Finds Wide 
Use at Ford. Herbert Chase. Iron Age, 
yv. 159, Jan. 30, 1947, p. 51-53. 

A sizable department is maintained 
for preparing tools and gages, resur- 
facing parts machined undersize, and 
for providing surfaces to resist wear in 
normal service. Applications, handling 
methods, preplating and stop-off tech- 
niques and baths. 

8-15. A New Process for Bright Copper 
Plating. Harold Leever. Materials & 
Methods, v. 25, Jan. 1947, p. 82-84. 

New process developed by Mac- 
Dermid, Inc., Waterbury, Conn. A 
modified cyanide-type copper solution, 
with two addition agents, -is’ used. 
Smooth deposits are claimed from even 
comparatively dirty solutions. 

8-16. Hard Chromium. Materials & 
Methods, v. 25, Jan. 1947, p. 128. 

Methods used in application of rela- 
tively thick chromium plating, prop- 
erties of the plate, and applications of 
the process. (Condensed from paper 
4 . Chambaud, . Mecanique, July 
1946, p. 175-177.) 

8-17. The Control and Maintenance of 
Electroplating Solutions. Part I. (Con- 
tinued.) P. Berger. Sheet Metal Indus- 
tries, v. 24, Jan. 1947, p. 135-140. 

Acid copper solution, and brass and 
silver solutions. (To be continued.) 
8-18. Synchronized Stamping and Plat- 
ing. Daniel Dewey. Steel, v. 120, Feb. 

3, 1947, p. 94-96. 

Modern equipment and procedures 
involved in manufacture of bumper 
guards, hub caps and other automobile 
parts. Current Po gre schedule re- 
quires about 90,000 amp. of generator 
capacity, 35,000 gal. of nickel solution 
and 3000 gal. of chromium solution per 
day. Complete laboratory is main- 
tained for regular analysis of the 
cleaning and plating solutions, as well 
as for determining plate thickness 
and salt spray testing. 

8-19. Electroforming. (Continued.) E. 
‘A. Ollard. Metal Industry, v. 70, Jan. 
17, 1947, p. 51-53. 

Piece part production by electro- 
deposition. (To be continued.) 

8-20. Deposition of Chromium From 

Chromic Acid Solutions, W. L. Guthrie 

and F. L. Clifton. Monthly Review, v. 34, 

Feb. 1947, p. 140-153. 

«. Two related methods for determin- 
ing the characteristics of chromium 
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plating solutions. Only one tempera- 
ure was investigated in the “worked” 
baths. Agreement between the results 
obtained by the two methods is good 
enough to permit prediction of results 
from “worked” baths at other temper- 
atures. The same agreement also in- 
dicates that barium hydrate can be 
used successfully in the control of the 
= ion chromium plating 
aths. 


8-21, Effect of Impurities and Purifica- 
tion of Electroplating Solutions. D. T. 
wing and William D. Gordon. Monthly 
Review, v. 34, Feb. 1947, p. 180-203. 

Bibliography of 666 references covers 
years 1901-1945, inclusive. 

Versatility of the method, together 
with other advantages of hot metal 
surfacing. 

8-22. Mirror Bright Copper Plating. 
John Anthony. Jron Age, v. 159, Feb. 13, 
1947, p. 54-55. 

Brightener solution which when 
added to the conventional copper cy- 
anide plating bath offers promise of 
lower plating costs by eliminating the 
need tor buffing copper deposits and 
serves to cut down racking and han- 
dling time in the plating shop. 


8-23. Periodic Reverse-Current Electro- 
plating. George W. Jernstedt. Metal 
Finishing, v. 45, Feb. 1947, p. 68-72. 

A novel, periodic reverse-current 
plating cycle in which plating current 
is reversed briefly at short periodic 
intervals to deplate unsound and in- 
ferior metal deposited in the previous 
plating period. This technique builds 
up many microscopically thin incre- 
ments of sound metal to make a 
deposit more dense and of greater 
homogeneity than that possible with 
conventional continuous - current 
methods. 

8-24. Rectifiers for Electroplating. Louis 
W. Reinken. Metal Finishing, v. 45, Feb. 
1947, p. 73-77. 

Basic rectifier circuits; possible dif- 
ficulties with single-phase rectifiers; 
three-phase rectifier circuits; voltage 
control; os autotransformer volt- 
age control. 

8-25. Electroplating at. Flint’s Spark 
Plug Division, Bryant W. Pocock. 
Products Finishing, v. 11, Feb. 1947, p. 
30-32, 34, 36, 38, 40, 42, 44, 46. 

Plating department. comprises two 
sections, the die-cast and instrument 
sections. Die-cast division handles the 
plating of copper, nickel and _ chro- 
mium on exterior zinc base die-cast 
parts such as hood ornaments, grille 
moldings, emblems. Instrument divi- 
sion takes care of similar plating on 
instrument bezels, retainers, cases, 
pointers, and trim strips, the basic 
metal being 1010 or 1020 steel or 
brass. Equipment and procedures. 


For additional annotations 
indexed in other sections, see: 
11-12 ; 23-23; 27-44. 





9-7. Effect of Iron and Silicon Impuri- 
ties on the Tensile Properties and Heat 
Treatment Characteristics of Sand-Cast 
Aluminum 10% Magnesium Alloy Test 
Bars. R. T. Parker, G. M. L. Cox, and 
A. N. Turner. Journal of the Institute 
of Metals, v. 73, Dec. 1946, p. 175-196. 
To explain the differences between 
melts, groups of D.T.D. test bars were 
cast in dry sand from melts contain- 
ing 0.10 to 0.75% iron with 0.10 to 
0.50% silicon. While an increase of 
iron has a —— beneficial effect, an 
increase of silicon drastically reduces 
the ultimate tensile strength and 
ctongation. Proof stress value is 
slightly increased with increasing total 
impurity content. Comparison of low 


. 





and high- ty aluminum, 10% mag- 
nesium, x omy test bars under v 
heat treatment conditions showed tha 
the Legs gr alloy is much more 
sensitive to differences in solution time 
and temperature. 
9-8, The Falling Sand Abrasion Tester. 
C. C. Hipkins and R. J. Phair. ASTM 
Bulletin, Dec. 1946, p. 18-22. 

The results obtained in a series of 
tests conducted by the Technical Com- 
mittee of Protective and Technical 
Coatings, Chemical Division, War Pro- 
duction Board; some of the variables 
encountered. Reproducibility is pos- 
sible with a simple construction and 
procedure which may be considered as 
a basis for standardization. 


9-9. A New Gontpepes Abrasion Tester, 
F. M. Gavan, S. W. Eby, Jr. and C. C. 
—s- ASTM Bulletin, Dec. 1946, 
p. 23-29. 
An abrasion machine employing a 
continuously changing abrasive sur- 
face has been in use since 1941 in 
testing various flooring materials, syn- 
thetic resins, substitute rubber com- 
peands. metals and painted surfaces. 
tandard comparison specimens of 
zinc are tested with each run. Meas- 
urements taken on these standards 
over a period of years have shown the 
method to be reasonably consistent. 


9-10. A Method for Predicting Failure 
of Metals. P. E. Cavanagh. ASTM 
My Dec. 1946, p.\30-33; discussion, 
p. 33-35. 

Possibilities of using changes in 
high-frequency magnetic and eddy- 
current losses to predict failure in 
metals. Method of recording changes 
in total magnetic and eddy-current 
losses (or “core losses’); examples of 
stress-core loss curves obtained. 

9-11. Pneumatic Fatigue Testing. F. B. 
Quinlan. Automotive and Aviation In- 
dustries, v. 96, Jan. 15, 1947, p. 30-31, 94, 


6. 

Design features of a pneumatic test- 
ing machine which will fatigue test, in 
reversed bending, the turbine buckets 
used in turbosuperchargers and jet 
engines. 

9-12, Eenige Beschouwingen Over Trek- 

krommen. (Some Considerations Con- 

cerning Tensile Testing.) J. H. Palm. 

Metalen, v. 1, Dec. 1946, p. 55-61; Jan. 

1947, p. 85-88. 

lagrams in which true stress is 
plotted against Gagsee of deformation 
are more suitable for comparison and 
evaluation of metals than the load- 
elongation diagrams obtained from 
tensile testing machines. Diagrams in 
which conventional strain, local strain, 
and reduction of neck cross-section are 
used as a measure of degree of defor- 
mation. Mathematical relationships 
between true stress and true strain, 
Phenomena of single and plural neck- 
ing, stress distribution in the neck and 
jaa mode of fracture. 14 
ref. 

9-13. New Tester Reveals Tungsten Wire 

+. Iron Age, v. 159, Jan. 30, 1947, 

p. 56. 

Instrument permits tungsten wire 
for lamp and radio tube filament pro- 
duction to be subjected to rigid physi- 
cal test which will accurately reveal 
flaws or seams in the wire. An out- 
standing feature of the apparatus is 
the ability to test a 3-ft. length of wire 
at one time. 

9-14, Determination of Limit of Propor- 

tionality of Wires. F. C. Thompson and 

W. R. ow: Nature, v. 159, Jan. 4, 


1947, p. 30. 

Novel technique in which the wire 
itself is used as a “strain gage”, the 
increase of electrical resistance as the 
load is increased being measured. 
Typical results are plotted. 

9-15. Some Unusual Tests of Cast Iron, 
James S. Vanick. Foundry, v. 75, Feb. 
1947, p. 78-83. 

Second of two articles describes fa- 
tigue, impact, corrosion and heat re- 
sistance test methods which differ 


(Turn to page 28) 























Raw Material Control Improves Economy Difficulties in Welding 


Of Blast Furnace Operations—Johnson 


Reported by Hans J. Heine 
Metallurgist, Rockwell Mfg. Co. 


The role of raw material control in 
improving economy of operations was 
the nucleus of a talk on “Blast Furnace 
Operation and Materials” delivered by 
H. W. Johnson, staff assistant to the 
president, Inland Steel Co., Chicago, 
before the annual Sustaining Members’ 
Night of the Pittsburgh Chapter &. 

The blast furnace process has not 
changed in principle for the past 600 
years, Mr. Johnson pointed out. Its im- 
portance continues, as evidenced by the 
fact that 15% of all coal mined is used 
in blast furnaces. 

Unfortunately, blast furnace opera- 
tions are often inefficient, because the 
quality and size of both the coke and 
the iron ore vary. Nonuniform voids 
in the charge result in nonuniform flow 
of gas because of segregation of coarse 
and fine material. 

Efficiency of blast furnace operation 
is indicated by the distribution of CO: 
content across the cross-sectional area, 
Mr. Johnson said. A lower CO; content 
in the top gas is associated with a 
lower efficiency. By changes in opera- 
tion, the flow of gas can be influenced. 
The zones of fines will be low in tem- 
perature, in gas velocity, and in CO: 

For a clear understanding of the re- 
duction process in the blast furnace it 
is important to picture the uprushing 
of gases coming into contact with the 
descending burden. A gas velocity of 
270 miles per hour can be attained. 
The stock column is 90 ft. high and 
may weigh over 1000 tons. Some of 
the solids are actually in suspension in 
the uprushing blast. 

The speaker then focused his atten- 
tion on the problem of what is being 
done to increase production. Hearth 
diameter can be increased, but that is 
expensive. Number of voids can be 
increased by sizing the ore. A com- 
parison between prepared and unpre- 
pared ore, reported by Herman Dolscha 
of Carnegie-Illinois Steel Corp., showed 
that a properly sized ore (a) increased 
production 13.6%; (b) reduced amount 
of coke used 8%; (c) produced a leaner 
top gas, ie., a gas of lower B.t.u. 

Coke can be improved by washing 
the coal. Reduction in slag and sul- 
phur content will improve the physical 
characteristics of the coke. Effects of 
washing are less sulphur, less ash, and 
higher percentage of carbon, an in- 
crease in moisture, and an increase in 
the capacity of the blast furnace. C. 
D. King, chairman of operating com- 
mittee, United States Steel Corp., who 
led the lively discussion period, re- 
ported that washing the coal increased 
iron production by 8.1%, and decreased 
the amount of coke needed by 7.8%. 
The slag volume was decreased by 20%. 

Another way of increasing blast fur- 
nace output is to replace air by oxygen. 
Adding oxygen does not, however, 
change the voids. 





Aluminum Exposed 


Reported by James W. Haupt 
Engineer, Cardwell Mtg. Co., Inc. 


Although its uses are limited by its 
low strength, pure aluminum is more 
easily welded than its alloys, according 
to G. O. Hoglund of the Aluminum Co, 
of America. The reason for this, he 
explained, is that, in general, as the 
strength is increased by the addition of 
alloys, the melting range widens, which 
increases the difficulty of welding. 

Mr. Hoglund addressed the Wichita 
Chapter @ on Jan. 23 on “Welding and 
Brazing the Aluminum Alloys”. 

Since the thermal conductivity and 
coefficient of expansion of aluminum 
are higher than for steel, more heat is 
required during welding and also more 
attention must be given to holding Bos. 
y parts in position. Mr. Hoglund em 
At Left Is H. W. Johnson, Special sized, however, that in spite of these 
Staff Assistant to the President, In- difficulties aluminum can be success- 


i fully welded with a proper understand. 
land Steel Co., Who Addressed the ing of these conditions. Oxide coating 


Pittsburgh Chapter on Blast Fur- of aluminum also causes difficulty in 
nace Operation and Materials, and _ welding and requires the use of a flux. 


: ‘ ° Mr. Hoglund gave a description of 
at Right Is C. D. King, Chairman automatic gas welding, flash welding, 


of Operating Committee, United tungsten-are welding and brazing. The 


States Steel Corp., Who Con- program closed with the showing of 


: . two moving picture films—one dealing 
tributed Some Interesting Facts 0" with torch welding of aluminum and 
Coal Washing to the Discussion the other showing brazing. 
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from standardized procedures. Meth- 
ods have been compiled by an A.S.T.M. 
Committee. 
9-16. Tensile Strength of Aluminum. 
Giordano Bruni. Metal Industry, v. 70, 
Jan. 24, 1947, p. 71-72. 

Experimental determination of this 
value at the melting point. The value 
obtained was confirmed by extrapolat- 
ing the tensile strength curve to the 
melting point. 

9-17. Ueber Transversale Stabschwin- 
ungen und Dauerbruche. (Concerning 

nsverse Oscillation and Fatigue Rup- 
ture.) P. Matthieu. Schweizer Archiv, 
v. 12, Nov. 1946, p. 329-338; Dec. 1946, p. 
361-372. 

Some of the problems of the deter- 
mination of stresses in a rod under the 
effect of transverse oscillating forces 
were investigated. Solution of such 
problems consists of: first, calculation 
of the form of oscillation and, second, 
determination of the relationships be- 
tween form of oscillation and fatigue 
strength limits. Points of maximum 
stress are located in different parts of 
the test specimens than was expected. 
On the basis of the location of these 
points, the nature of the fatigue stress 
inducing fracture can be determined. 


9-18. Microhardness Testing of Small 
Tools. G. E. Shubrooks. Modern Ma- 
chine Shop, v. 19, Feb. 1947, p. 124-130, 
132, 136. 

How the Tukon tester is used with 
the Knoop indenter to test the hard- 
ness of small tools and other extreme- 
ly small objects. 

9-19. Cooling Rate of Test Bars. 
Iron Progress, v. 4, Feb. 1947, p. 4-6. 

Results of recent work on standard 
1.2-in. bars. 

9-20. The Detection of Fatigue Cracks. 
Cc. W. Orr. Symposium on the Failure 
of Metals by Fatigue, University of Mel- 
bourne Preprint 9, Dec. 1946, 14 p. 

Various methods and equipment 
used for crack detection in both fer- 
rous and nonferrous materials. Mag- 
netic particle, fluid penetration, radio- 
graphic, etching, lacquer coating, eddy 
current, and sonic methods and the 
advantages and limitations of each. 
Crack propagation and the question of 
when to inspect and when 4o reject 
for fatigue cracks. 


9-21. Methods of Investigating the 
Fatigue Properties of Materials. W. W. 
Johnstone. Symposium on the Failure 
of Metals by Fatigue, University of Mel- 
bourne Preprint 11, Dec. 1946, 27 p. 
Basic test procedures and some of 
the common influencing factors. 
Mechanical methods as used at the 
C.S.I.R. Division of Aeronautics. Notes 
concerning other methods. 


9-22. Fatigue Tests on Four Welded 
H-Beams. A. L. Percival and R. Weck. 
Symposium on the Failure of Metals by 
Fatigue, University of Melbourne Pre- 
print 14, Dec. 1946, 20 p. 

A method of testing large beam 
specimens by resonant vibration ex- 
cited by a mechanical oscillator. 
Nodal support confines the vibration 
to the specimen and avoids the use 
of heavy foundations and the loss of 
power to the supports. Oscillator con- 
sists of two eccentric masses geared 
together to rotate in opposite direc- 
tions and is driven by a d.c. motor, 
speed of which is automatically con- 
trolled to maintain a constant ampli- 
tude of vibration of the specimen. 
Mathematical relationships between 
the stress, amplitude and position of 
nodes are derived for a uniform beam 
with a central mass. Specimens used 
were welded H-beams 6 in. x 5 in. in 
section and 12 ft. 6 in. long. 


9-23. Fatigue Problems in the Gas 
Turbine Aero Engine. A. R. Edwards. 
Symposium on the Failure of Metals by 
Fatigue, University of Melbourne Pre- 
print 22, Dec. 1946, 12 p. : 

Major sources of vibration in gas 
turbines; it is noted that vibrations 
arising from aerodynamic causes pre- 
dominate. Mechanically induced vi- 
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brations are negligible due to the 
absence of reciprocating parts. Various 
design features which aim particularly 
at the alleviation of vibration and 
fatigue troubles. Problems involved in 
the fatigue testing of turbine blades 
and the limitations of existing labora- 
tory testing equipment. Influence of 
creep on endurance stresses, as deter- 
mined by present laboratory methods, 
at frequencies which are only a small 
fraction of the vibration encountered 
in the operating turbine. 
9-24. Dislocation Theory as Applied by 
N.A.C.A. to the Creep of Metals. A. S. 
Norwick and E. S. Machlin. Journal of 
Applied Physics, y. 18, Jan. 1947, p. 79-87. 

An equation for steady-state creep 
rate in terms of a specific dislocation 
mechanism which involves considering 
the generation of dislocations to be a 
rate process. Theories of rate processes 
and of dislocation required for the de- 
velopment of the creep equation. 17 ref. 

9-25. Creep Deflections in Columns. 
Joseph Marin. Journal of Applied 
Physics, v. 18, Jan. 1947, p. 103-109. 

Rational theory for predicting creep 
defiections in columns. A special case 
is applied to the interpretation of 
some preliminary tests of an aluminum 
alloy. 

9-26. Tuned Air Columns Induce Res- 
onance for Fatigue Testing. Product 
Engineering, v. 18, Feb. 1947, p. 98. 

Tuned air columns vibrate the test 
piece at its own resonant frequency 
to simulate dynamic loading conditions 
of reverse bending. Design details of 
pneumatic fatigue machine. 

9-27. The Fatigue Characteristics of 
Bolted Lap Joints of 24S-T Alclad Sheet 
Materials. L. R. Jackson, W. M. Wilson, 
H. F. Moore and H. J. Grover. National 
Advisory Committee for Aeronautics 
Technical Note No. 1030, Oct. 1946, 67 p. 

Details of investigation conducted 
jointly by Battelle Memorial Institute 
and University of Illinois, and the 
results obtained. Main objectives were 
determination of effect on fatigue 
strength of such factors as bolt fit, 
number and arrangement of bolts, 
and sheet gage (for a given bolt 
diameter). Sheet thicknesses ranged 
from 0.102 to 0.375 in. About 950 speci- 
mens were tested. 

9-28. Fracture of, Some Aluminum 
Alloys Under Combined Stress. E. G. 
Thompson, D. M. Cunningham and J. E. 
Dorn. Transactions of the American 
Society of Mechanical Engineers, v. 69, 
Feb. 1947, p. 81-87. 

Thin-walled tubular specimens of 
aluminum alloys 24S-T, 24S-T80, and 
24S-T81 were subjected to axial loads 
and internal pressures. Ratios of load 
to pressure were adjusted to give 
stress ratios covering the _ tension- 
tension and tension-compression fields 
of biaxial stress. Predictions based 
upon the “critical normal stress law” 
were in serious disagreement with the 
experimental facts, while predictions 
based upon the “critical shear stress 
law” were in approximate agreement. 
(From Part 19, O.P.R.D. Report No. 
W-225, July 27, 1945.) 


For additional annotations 
indexed in other sections, see: 
3-34-35-36-38-39-41-50; 24-35-36-48- 
50-56; 27-48. 
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10-18. A oo Method for the Analysis 
of Light Alloys, Based on Electrical 
Resistivity. L. Rotherham and J. I. Mor- 
ley. Journal of the Institute of Metals, 
v. 78, Dec. 1946, p. 213-222. 
Variation of electrical resistivity 
with composition in light alloys cor- 





responding to the specifications D.T.D. 
300 and 5A. in one case correla 

with magnesium conten’ 
and in the other with aluminum con- 
tent. The results obtained depended 
on porosity, microstructure, and details 
of the erating procedure, but with 
careful control, a straight-line rela- 
tionship between alloy content and 
resistivity can be obtained. Details of 
ene and recommended proce- 
ure. 


resistivit 


10-19. The Determination of FeO in 
Steel From the Carbon Drop. vite 
Sarjant. Jron and Steel Institute Ad- 


vance Copy, Dec. 1946, 6 p. 

Several forms of nomographs a 
cable to the determination of FeO in 
molten steel from the carbon drop. A 
variation of equilibrium temperature 
is included in a revised nomograph, 
calculated from the free-energy equa- 
tion of Vacher and Hamilton. Some 
correlation was found with results of 
oxygen determinations reported by 
Bramley, Maddocks, and Tateson. A 
simple nomograph was also con- 
structed for use at 1600° C. Reviews 
previous work on the determination 
of FeO in molten steel,.and on the 
values of the velocity and equilibrium 
constants required for an accurate 
definition of the fundamental equation 
governing the reaction between FeO 
and carbon. 

10-20. The Rapid Determination of Re- 
active Oxygen in Openhearth Steel. 
I. M. MacKenzie. Jron and Steel Institute 
Advance Copy, Dec. 1946, 5 p. 

An experimental method of deter- 
mining the reactive are in liquid, 
Results correlate with the carbon con- 
tent and the rate of carbon drop. A 
formula expressing the relationship is 
derived enabling the reactive oxygen, 
during the later stages of the boil, to 
be calculated or determined graphi- 
cally from the carbon-drop curve. 


10-21. The Colorimetric Estimation of 
Antimony in Aluminum Alloys Usin 
Potassium Iodide and Thiourea. J. H. 
Bartram and P. J.C. Kent. Metallurgia, 
v. 35, Dec. 1946, p. 91-92. 

Colorimetric method for the estima- 
tion of antimony in aluminum alloys 
shows very good agreement with the 
volumetric and polarographic meth- 
ods; reproducibility of results is also 
of a high order. The method is ap- 
plicable to brass and bronze using a 
Slightly different opening technique. 


10-22, A Compound Method for the Ab- 
sorptiometric Analysis of High and Super 
High Speed Steels. F. E. Eborall. Met- 
allurgia, v. 35, Dec. 1946, p. 104-106. 

Cobalt, chromium, vanadium, nickel, 
molybdenum and manganese are deter- 
mined on one sample weight. Tung- 
sten is s@éparated, and the adsorbed 
molybdenum and vanadium separated 
along with the tungsten are deter- 
mined. Other elements are determined 
utilizing modifications of previously 
published methods. 

10-23. The History and Present Status 
of Emission Spectroscopy as Applied to 
Industry. Part III. John Convey. Met- 
allurgia, v. 35, Dec. 1946, p. 107-110. 

The photometry and calibration of 
spectrograms, and some of the efforts 
made to effect direct intensity meas- 
urements of spectral lines. In recent 
years spectral excitation methods have 
improved and photomultiplier tubes 
with greatly increased sensitivity have 
become commercially available. 

10-24. 1:2-Cyclohexanedione-Dioxime 
(“Nioxime”) as a Reagent for Nickel, 
W. C. Johnson and M. Simmons. Ana- 
lyst, v. 71, Dec. 1946, p. 554-556. 

Above compound has been investi- 
gated as a qualitative, gravimetric and 
colorimetric reagent for nickel and has 
been found to offer advantages except 
in gravimetric work. Colorimetric 
methods described. 

10-25. The Determination of Mercury 

and Copper in Antifouling Compositions: 

Potassium Cobalticyanide as Complex- 
(Turn to page 30) 
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‘Three Speakers Discuss Ferrous and 


Nonferrous Metals and Plastics 


Reported by Frank Kristufek 
U. S. Steel Corp. Research Laboratory 


“Materials for Specific Purposes” 
was the subject of a panel discussion 
sponsored by the New Jersey Chapter 
@ in which three speakers discussed 
ferrous metals, nonferrous metals, and 
plastics. 

Speaking on ferrous metals, Melvin 
H. Young, chief of the materials labo- 
ratory of Wright Aeronautical Corp. 
at Wood Ridge, ‘N. J., listed three im- 
portant factors in selecting a material 
for a given product. They are (a) the 
function of the part to be manufac- 
tured, (b) the fabrication or manufac- 
turing limitations, and (c) cost and 
availability of material. General com- 
mercial practice is to use the material 
that gives satisfactory performance at 
lowest cost. Chief disadvantages of 
most ferrous metals are poor cerrosion 
resistance, great weight per unit vol- 
ume, and poor bearing properties. 

Nonferrous metals were discussed by 
W. C. Schulte, quality manager of the 
Curtiss-Wright Corp., Propeller Divi- 
sion, at Caldwell, N. J. The decision 
to use nonferrous materials instead of 
steel, he said, may be because of such 
properties as corrosion resistance, light 
weight, electrical conductivity, ease of 
machining, good bearing properties, 
and ease of die casting. 


Disadvantages generally common to 


aluminum and magnesium alloys are 
limitations in design because of poor 
notch impact properties, larger volume 
of metal required because of compara- 
tively low compressive yield strength, 
and higher cost than steel. : 

In his part of the program, A. J. 
Warner, an engineer of the Federal 
Telecommunication Laboratories at 
Newark, N. J., stated that the plastics 


industry has grown rapidly, particu- | 
The tre- | 
mendous recent expansion of the mag- 


larly in the last five years. 


nesium industry is only about one-half 


as rapid as the growth in production of | 


polystyrene in the plastics industry. 
Polystyrene, the oldest synthetic or- 
ganic plastic known, is used extensively 


commercially and showed an increase | 





Slidefil: sTeach LatheW ork 
By Lyne S. Metcalfe 


A series of 11 discussion-type basic 
training slidefilms, “Safe Practices in 
Metalworking—the Engine Lathe”, has 
been made available to trade schools, 
vocational training organizations and 
the various divisions of the metal- 
working industries. 
produced and are being distributed by 
the Jam Handy Organization. 

This series combines instruction of 
safe practices along with machine or 
workshop activities. The apprentice 
metalworker is shown how to do it 
safely at the same time he is being 
taught how to do it properly. 


These films were . 


from 2.6 million lb. in January 1946 
to 5.7 million lb. in November 1946, 
whereas the cost per pound has de- 
creased from about $8.00 prior to 1935 
to $.25 to $.30 per lb. at present. 

Two distinct classes of plastics are 
the thermosetting, such as bakelite, and 
the thermoplastic, such as nylon. It 
is Mr. Warner’s belief that future de- 
velopments in the plastics fields will 
tend more and more toward the use of 
thermoplastic materials and away from 
the conventional thermosetting mate- 
rials. Intensive research is being car- 
ried on to discover a plastic material 
suitable for use at high temperatures, 
and it is reported that a new one that 
will withstand 500° F. has been devel- 
oped for certain cable uses in jet pro- 
pelled planes. 


Richard S. Read, Pioneer © 
In Electric Melting, Dies 


Richard S. Read, 72, a pioneer in 
the development of electric furnace 
steel manufacture, died Feb. 5 at 
Syracuse, N. Y. He was superintendent | 
of melting at the Halecomb Works of 
the Crucible Steel Co. of America. 

Mr. Read’s experience with electric / 
steel melting began in 1905 when he, | 
with officials of the then recently | 
organized Halcomb Steel Co., arranged = 
for the purchase of a single-phase | 
three-ton electric furnace from Paul 
Heroult, the French designer. From 
this time on, he took an active part in | 
the development of electric melting 
procedures for complex alloy steels. 

Mr. Read was a charter member of 
the Syracuse Chapter © and a past | 
president of the Electric Metal Makers 
Guild. The October 1946 issue of Metal 
Progress carried an extended biographe 
ical appreciation of him. 








FINISHING PROCESSES 
; ALUMON - a process for treating aluminum and 








its alloys to prep it for P g with 
other metals. 


ALUMOX —a process for chemically oxidizing 
aluminum to impart protection to corrosive at- 

p and prepare it for organic finishes. 
EBONOL “C” — a process for chemically oxidiz- 
ing and blackening copper and copper alloys. 
The finish is also a good base for painting. 


EBONOL “'S” — a chemical Fag for blacken- 
ing iron and steel operated in the t 
range from 285-290°F. 


» EBONOL “2” — a process for blackening zinc and 








iP 


zine alloys. 


FINISHING PRODUCTS 
Aids for Better Pickling 

ACID ADDITION AGENT — a surface active ma- 

terial which is added to hydrochloric and sul- 

phuric acid pickles to prevent pene: to inhibit 

attack upon the steel and p be’ Hi 


INHIBITOR 7C — a powerful inhibitor pa hydro- 
cloric acid pickles either hot or cold to prevent 
attack upon base steel. The inhibiting action is 
approximately 99%. 


COMPOUND NR-47 — an organic material which 

» is added to hot water used for drying after pick- 
ling to prevent rusting or yellow staining of 
steel. No film is left upon the work to interfere 
with organic finishing. 








Better Cleaning 


» ALUMINUM CLEANER E — an etching type cleanes 
for cleaning aluminum as well as etching. 


ALUMINUM CLEANER NE—a powerful cleanee 
for cleaning aluminum without any attack or 
tarnish. 


BRASS CLEANER — a powerful cleaner but has @ 
»> mild action on brass, nickel-silver, lead-tin alloys, 
steel and other metals. 


CLEANER 100 — an alkali cleaner of very high 
»>: y for cleaning steel by soaking or elec 
trolytic means. 


EMULSION CLEANER — an emulsifiable 

type cleaner for removing all solid dirt and olf 
as well-as buffing compositions from all metals 
without attack er tarnish. 








STRIPPERS 


ENAMEL STRIPPERS: Various solvent and emuls 
Dp type strippers are available for rapidly res 

moving enamels, lacquers and other organi¢ 

coatings from all métals without attack. 


ZINC STRIPPER — an alkaline process for rapidly 
BD sv'eries zine plate from steel without any ale 
tack upon the steel. 


RUST-PROOFING MATERIALS 


NO. 15 Oll—a thin film oil for rust-proofing 
»>- steel. Protects 24 hours in salt spray and is 
water shedding polar type oil. 


SOLUBLE OIL — an emulsifiable rust-proofing off 


used diluted with water to apply a rust-proofing 
D>: Can be used with hot or cold water. Also 


an excellent cutting oil. 


1568 WAX — an emulsion of clear pa 
waxes to produce a hard rust-proofing cry 
metals. Air dries fast and does not rub off. 
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Forming t in Dithizone Technique. 
H; Barnes. Analyst, v. 71, Dec. 1946, p. 


Method using dithizone and sodium 

diethyldithiocarbamate. A simple wet 
ashing procedure described. Use of 
otassium cobalticyanide and a chloro- 
orm solution of dithizone for the 
elimination of interference due to cop- 
per (even when present in consider- 
able excess) in the determination of 
mercury. 


10-26. The “Bone and Wheeler” Gas- 
Analysis Apparatus. L. J. Edgcombe. 
Fuel in Science and Practice, vy. 25, Nov- 
Dec. 1946, p. 163-166, 171-177. 
- The constant volume principle is 
used in the instrument described. In 
this type of apparatus, an unknown 
volume of gas is expanded to a fixed 
volume and the pressure measured. 
On removal of each constituent, the 
remaining gas is expanded to the 
original volume and the _ pressure 
measured. Advantages over the con- 
stant pressure type. The original Bone 
and Wheeler apparatus has been 
standardized as to dimensions to fa- 
cilitate replacement of units. Draw- 
ings of the construction of the appa- 
ratus. 12 ref. 


10-27. Influence of Iron on Induction 
of MoO. to MoO, During the Determina- 
tion of Phosphorus. A. Malkov. Journal 
of Applied Chemistry (U.S.S.R.), v. 19, 
no. 5 and 6, 1946, p. 577-579. (In Rus- 
sian.) 
Colorimetric and oxidimetric meth- 
ods may lead to erroneous results in 
the presence of iron. 


10-28. Determination of Titanium Ni- 
tride in Ferro-Alloys. Louis Silverman. 
Iron Age, v. 159, Feb. 6, 1947, p. 68, 153. 
Samples were prepared according to 
the procedure outlined and the resi- 
dues analyzed by X-ray diffraction 
methods. 


10-29. Use of Incompletely Consumed 
Samples to Illustrate Effect of Frac- 
tional Distillation in Carbon-Are Spec- 
trochemical Analyses. Lester W. Strock 
and George E. Heggen. Journal of the 
Optical Society of America, v. 37, Jan. 
1947, p. 29-36. 
It was hoped that a cut-off tech- 
nique would permit use of beryllium 
as an internal standard. However, the 
data presented show that, while suffi- 
cient beryllium does participate in the 
arcing process to provide an intensity 
standard line, the cut-off point lies in 
@ range where intensity ratios are 
changing so rapidly as to be poorly 
reproducible. However, the results do 
illustrate many basic features and 
sources of difficulty in d.c. carbon-arc 
spectrochemical analyses. 
10-30. An Aliquot Procedure for Steel 
Analysis Using Colorimetric Methods. 
Henry Seaman and Wm. S. Levine. 
ged Analyst, v. 35, Dec. 1946, p. 


Results in considerable time saving 
in routine analysis of large numbers 
of steel samples. 


en | 
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11-12. suvatiention of Methods of De- 
termining the Weight or Average Thick- 
ness of Tin on Tin-Coated ag and 
Brass. K. R. Hanna. ASTM Bulletin, 
Dec. 1946, p. 35-37. 

Method recommended involves the 
selective stripping of tin in a boiling 
solution of sodium hydroxide contain- 
4 suspended bismuth hydroxide. Two 
other methods involving the use of so- 
dium hydroxide-potassium iodate solu- 
tion and a trichloroacetic acid solu- 
tion, respectively, are suggested as al- 
ternatives. 

11-13. Low-Order Multiple-Beam Inter- 
ferometry. S. Tolansky. Proceedings of 
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the Physical Society, v. 58, Nov. 1, 1946, 


p. 654-662. 
Factors affecti the intensity and 
sharpness of multiple beam Fizeau 


fringes and fringes of equal chromatic 
order used for the study of surface 
foowgrapS . Effects of the absorption 
in the silver film, phase condition, 
linear displacement of the beams, fi- 
nite size of source, departure from par- 
allelism, and source line width. 11 ref. 
11-14. Geometrical Problems of the Re- 
flection Goniometer. M. Fehr. Indus- 
trial Diamond Review, v. 7, Jan. 1947, p. 

Clarifies a number of problems in- 
volved in proper use of above instru- 
ment for measurements required in 
production of diamond and other tool 
edges. 

11-15. Electronics in Industrial Process 
Measurements, Douglas M. Considine 
and Donald P. Eckman. Radio News, v. 
37, Feb. 1947, Engineering Dept. p. 16- 
17, 26-28. 

Electronic potentiometers; Geiger- 
counter X-ray spectrometer; recording 

larograph; ultraviolet spectropho- 
tometers; infrared spectrophotometers; 
instruments for measuring high vac- 
uums; refinements in pH measure- 
ment. 

11-16, Metallurgical Application of the 
X-Ray Diffraction Spectrometer. Part I. 
John L, Abbott. Jron Age, v. 159, Feb. 
13, 1947, p. 50-53. 

Various aspects relating to the oper- 
ation of the equipment and diffraction 
curves which indicate the effects of 
apparatus variables on diffraction pat- 
terns. 

11-17. X-Ray Flicker Photometer. C. D. 
Moriarty. General Electric Review, v. 
50, Feb. 1947, p. 39-42. 

New method of nondestructive test- 
ing, utilizing combination of X-rays 
and phototubes for measuring X-ray 
absorption of materials. 

11-18. X-Ray Photometer. T. C. Michel 
and T. A. Rich. General Electric Re- 
view, Vv. 50, Feb. 1947, p. 45-48. 

An instrument designed for general 
commercial application. 

11-19. Nouvelle Methode pour Deter- 
miner au Moyen des Rayons X l’Orien- 
tation Cristallographique d’Une Section 
Plane de Monocristal Epais, (A New 
Method for the X-Ray Determination of 
the Crystallographic Orientation of a 
Plain Section of a Thick Monocrystal.) 
Rene Graf. Comptes Rendus, v. 223, 
Dec. 23, 1946, p. 1152-1154. 

A new method permitting the use of 
much smaller angles of diffraction 
permits reduction of time of exposure, 
and increase in the sharpness of the 
pattern. 

11-20. Metallurgical Applications of the 
X-Ray Diffraction Spectrometer, Part II. 
John L. Abbott. Jron Age, v. 159, Feb. 
20, 1947, p. 57-61. 

Effects of heat treatment on the 
X-ray diffraction patterns of S.A.E. 
3312 steel and 24S aluminum, and the 
effects of cold working on the X-ray 
diffraction pattern of S.AE. X4340 
steel. Correlates the metallurgical 
structure of each specimen with the 
corresponding diffraction curve. 


For additional annotations 
indexed in other sections, see: 
10-26 ; 23-26; 27-47. 
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12-22.. Important New Actions on Stand- 
ards. ASTM Bulletin, Dec. 1946, p. 8-10. 


Nature of the new and revised stand- 
ards for nonferrous metals, clay tile, 
electrical insulating materials, welding 
electrodes, aluminum and magnesium, 
and petroleum tests, 





12-23. Material Purchase Specifications. 
S. B. Ashkinazy. ASTM Bulletin, Dec. 
1946, p. 48-51. 
Composition-type specification; prop- 
erties-type specification; and perform- 
ance-type specification. 27 ref. 


12-24, Report of Activities of A.I.S.E. 
Standardization Committee, 1946. Jron 
oa Engineer, v. 24, Jan. 1947, p. 
Report includes introduction and 
separate reports on design of ladle 
hooks and hot metal ladles; chains 
and slings; shunting for motor 
brushes; surface finish designation; 
dirt in steel mill atmospheres; turbine 
inspection; inspection practices for 
maintenance of mill buildings; fuel, 
furnace, ceramics, and control engi- 
neers’ handbook; handbook of lubrica- 
tion standards for the steel industry; 
plain bearings; safety switches; flex- 
ible and solid couplings; wiring dia- 
gram and control schemes. 
12-25. Multiple Air Gaging Operations. 
W. Fay Aller. American Machinist, v. 
91, Jan. 30, 1947, p. 101-103. 
Applications of several gaging heads 
developed for internal and external 
measurements. 


12-26. Sheet Steel. Nomenclature in 
the Measurement of Thickness—Conver- 
sion Formulas. J. H. Mort. Iron and 
Steel, v. 20, Jan. 1947, p. 9-11. 

Bases on which the various gage 
tables are founded and conversion 
formulas showing the connections be- 
tween them. 


12-27. Machinability. Ernest J. pea. 

Iron and Steel, v. 20, Jan. 1947, p. 23-25. 
An induction test for the rapid sort- 

ing of machinable from unmachinable 

ars, 

12-28. Report of Committee 15—Iron 

and Steel Structures. American Railwa 

Engineering Association Bulletin, v. 48, 

Jan. 1947, p. 389-395. 

Includes revisions of specifications 
for steel railway bridges and other 
parts; specifications for fusion weld- 
ing and gas cutting for steel structures, 
collaborating with A.S.T.M. Committee 
A-1 on steel, and the American Weld- 
ing Society Conference on bridges. 


12-29. Checking Concentricity of Round 
Parts. Steel, v. 120, Feb. 3, 1947, p. 127. 
By automatically determining the 
proper center-line heights for any 
combination of diameters involved in 
a workpiece, the V-liner shown elimi- 
nates use of complicated measuring 
equipment and mathematical compu- 
tations in checking relative concen- 
tricities on round parts or sections. 


12-30. Inspection of Railroad Car Parts. 
C. B. Bryant. Railway Mechanical En- 
gineer, v. 121, Feb. 1947, p. 73-74; discus- 
sion, p. 74-77. 

Partial report of Conference on 
Magnafiux Inspection held in Chicago 
early in 1946. 

12-31. Testing With Magnaflux on the 
D. & R.G.W. Ray McBrian. Railway 
Engineering and Maintenance, v. 43, Feb. 
1947, p. 137-139. , 

Practices and experience of the Den- 
ver & Rio Grande Western in testing 
of various components of the track 
structure, track tools and other items 
used by maintenance of way and other 
departments. 

12-32. Quality Control Aids Supervisors. 
Part I. David T. Armstrong. American 
Machinist, v. 91, Feb. 13, 1947, p. 101-105. 

Basic principles of quality control 
and shows the shop man how to inter- 
pret control chart. é 

12-33. Recommended Practices for Di- 
mensioning and Tolerancing. Merhyle F. 
Spotts. Product Engineering, v. 18, Feb. 
1947, p. 88-91. 

(Turn to page 32) 


PAKO CORPORATION 
1010 Lyndale North, Minneapolis, Minn. 
Manufact — Industrial Processing equipment 
for photographic prints and films; X-ray films, 















































Tells How Fracture Studies Explain Failures 
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R. E. Peterson of Westingh 


ouse Electric Corp. (Center) Talked on 





Fractures and Their Characteristics Before the West Michigan Chapter. 
At left is Roy Nelson, chapter chairman, and at right Richard Ham- 
merstein of Park Chemical Co., who acted as technical chairman 


Reported by Allen M. Allor 
Michigan Light Alloys 


Two sources of information for the 
study of fractures in metals are stress 
analysis and laboratory duplication of 
field conditions, R. E. Peterson pointed 
out in opening a talk on “Fractures 
and Their Characteristics”. Mr. Peter- 
son, who is manager of the mechanics 
department, Westinghouse Electrical 
Corp., addressed the West Michigan 
Chapter @ on Jan. 20. 

Mr. Peterson grouped failures in 
three main classifications: (a) fatigue 
—failures due to repeated stresses, sub- 
divided under bending, torsion, and 
special cases; (b) creep rupture—fail- 
ures at high temperature and under 
heavy load; (c) plate failures. 

Identification of the cause of failure 
by visual inspection of the fracture was 
explained by Mr. Peterson. Discuss 
ing corrective measures, he cited th 
pitting of gear teeth as an example 
This failure was caused by “hydrauli 
wedges” formed by lubricating oil get 
ting into fatigue cracks on the surfac: 
of the teeth. Remedies for this condi 
tion were: 

1. Use of heavier oil which cannot 
work into the imperfections in the 
metal as readily. 

2. Increasing the hardness of the 
gears to resist hydraulic impact. 

3. Providing the best possible sur- 
face finish, 

Laboratory facilities should be used 
to their fullest extent in determinins 
causes of failure, and Mr. Peterso 
cautioned against judging by false con 
clusions often so readily drawn. Foi 
instance, a shaft that apparently failec 
by fatigue was found to have broke 
before it was ever put into service be- 
cause of an impact during transporta 
tion to the job; the real cause of th 
failure was faulty heat treatment. 

A new development described by Mr 
Peterson was the inspection of larg: 
forgings by radar methods, 


New Research Company Formed 


Horizons, Inc., a new research com- 
pany with headquarters in Princeton, 
N. J., will engage in research and de- 
velopment in the fields of chemistry, 
metallurgy and ceramics. The research 
staff will be directed by Eugene 
Wainer, formerly associate director of 
research of the Titanium Alloy Manu- 
facturing Co. 









Solution of Some Problems 
In Corrosion Discussed 


Reported by Knox A. Powell. 
Research Engineer 
Minneapolis-Moline Power Implement Ca, 


Corrosion rate depends not only upon 
the combination of materials in contact, 
but also on the temperature, the avail- 
able oxygen, the surface velocity, the 
continuity of the corrosion resisting 
film, and the heat treated condition of 
the corroded material, Herbert 0, 
Teeple of the corrosion engineering de- 
partment of the International Nickel 
Co. explained to the Northwest Chap- 
ter’s January meeting. The talk was 
entitled “Some Problems in Corrosion”. 

Mr. Teeple outlined experimental 
work on liquid and gas corrosion prob- 
lems in the dye, oil refining, and cop- 
per smelting industries, illustrating the 
principal causes, and showing how the 
most economical method of inhibition is 
determined. High-silicon iron, high- 
chromium alloys and copper alloys (as 
well as nickel alloys) were included in 
the tests described. 

A most interesting corrosion problem 
involved many tons of plate in a long 
duct. By merely applying heat insula- 
tion to the existing mild steel to keep 
the metal temperature above the dew 
point of the gas, corrosion was made 
negligible. Other corrosion problems 
could probably be solved by similar 
treatment, as indicated by the general 
discussion. 








The pH will be 
EXACT to 0.01 


H-30020—Buffer Tablets—Coleman 
Certified. This series of Coleman 
Certified Buffer Tablets is more ex- 
act and reliable than liquid buffers; 
they are free from interfering preser- 
vations—a better buffer at a lower 
price. Dry tablets are not affected by 
bacterial action—no preservatives 
are used; they do not deteriorate 
even over long periods of storage. 
The chemist or biologist can select 
the exact pH value required from a 
complete range of 2.00 to 12.00 pH 
by steps of 0.20 pH with the full as- 
surance that the resulting buffer will 
be accurate to 0.01 pH. A certified 
buffer solution is made by dissolving 
one Coleman Certified Buffer Tablet 
in 100 ml. of distilled water—the pH 
will be exact. Coleman Certified 


DIVISION OF THE 





Per vial of 12 tabletss ccccccccvceccescccc$ 2.00 
Per box of 6 vials (of the same pH)....++- 11.00 
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CLEVELAND e CINCINNATI e DETROIT @ LOS ANGELES e PHILADELPHIA 


C ee 
"4. BUFFER TaBi ero = 
LT qlee 


Buffer Tablets are packed 12 in a 
glass vial and priced at only $2.00— 
this means that 100 ml. of solution , 
costs only 16.7 cents. Twelve tablets 
of the same pH value are sealed in a 
glass vial with complete instructions 
on the label. 
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Dimensioning of cylindrical fits;..di- 
mensioning of tapers; positional toler- 
inspection by fixed position 


ances; 
gages. 
12-34. The Use of Instruments for 


Controlling Quality. Joseph Manuele. 
Machinery, v. 53, Feb. 1947, p. 156-159. 

A - sarge J control program based on 

@ gaging method that shows the diver- 

gence of parts from specifications re- 

sulting in less scrap loss, and conse- 


quently in lower production costs. 
For additional annotations 
indexed in other sections, see: 
3-32-36-40-42-43-44-46 ; 9-20; 11-17; 
14-39; 19-37; 24-49; 25-19-21; 27- 
40-42-45, 














ELECTRONIC TEMPERATURE CONTROLS 
Py P. i ter and Resistance Ther- 
mometer Controllers. Combustion Safeguards. 
Wheelco Instruments Co. Chicago, Il. 
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14-35. Unsoundness in Cast Light Alloys. 
Part I. American Foundryman, vy. 11, 
Jan. 1947, p. 24-40. 

Deals mainly with unsoundness 
which arises from the gas_ evolved 
from the melt when it solidifies, or 
from the combined effects of both. 
Discussion confined to castings pro- 
duced by either the sand-cast method 
or permanent-mold method, but not by 
the die-cast method. 

14-36. Gypsum Cement—Practical Pat- 
ternmaking Applications. E. H. Schleede. 
American Foundryman, v. 11, Jan. 1947, 
p. 46-50. 4 
ppeacetions to patternmaking in- 
clude checking of core box by “book- 
ing” method; correcting a pattern for 
metal shrinkage. Data about gyp- 
sum cement to aid patternmaker in 
further applications. 
14-37. Molding Sand. Brass and Bronze. 
L. B. Osborn. American Foundryman, 
ys i. Jan. 1947, p. 53-57; discussion, p. 


Nonferrous foundry sand problems. 
Properties of natural and synthetic 
sands and the requirements for differ- 
ent types of castings. 

14-38. The Liquefaction and Solidifica- 
tion of Die-Casting Alloys. L. J. Gout- 
tier. Machinery (London), v. 69, Dec. 
26, 1946, p. 830-833. 

Way in which the technique used in 
die casting of alloys should be con- 
trolled by utilization of the equilibrium 
melting point diagrams for the various 
alloy systems. 

14-39. Control in a Mechanized Jobbing 
Steel Foundry. Brown. Foundry 
Trade Journal, v. 80, Dec. 26, 1946, p. 
421-426, 430. 

Some of the problems encountered 
in a jobbing foundry which handles 
lots of 50 to 1000 F pong on each order, 
and methods used to solve these prob- 


lems. 
14-40. Influence of Design and Pattern- 
making on ae | Technique. (Con- 
tinued.) T. H. Sneddon. Foundry 
rade Journal, v. 80, Dec. 26, 1946, p. 427- 


“vy” cutter castings; “roller” cast- 

ing; manganese steel castings; con- 
traction allowances. : 
14-41, The Year’s Progress in the Pro- 
duction and — of Alloy Cast 
Irons. A. E. McRae Smith. Metallurgia, 
v. 35, Dec, 1946, p. 93-96. 
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The year has been one of consolida- 
tion of the results of past e ence, 
particularly experience gained during 
the war years when many foundries 
obtained first class — a _ and 
sound technical advice. ider use of 
ladle additions has resulted in some 
progress in the production of alloy 
cast irons of va ng composition and 
physical properties from a single base 
mixture. 


14-42, An Engineer Looks at Sand Prob- 
lems. Earl E. Woodliff. Foundry, v. 75, 
Feb. 1947, p. 66-67, 182, 184, 186, 188, 190. 

Sand control, properties of various 
sands, core oils, binders, test proce- 
dures. 

14-43. Producing Large Steel gg 
Pat Dwyer. Foundry, v. 75, Feb. 1947, 
p. 74-77, 224, 226, 228. 

One of a series describing various 
gag | facilities of Bethlehem Steel 
Co. quipment and technique. 

14-44, Modern Improvements in the 
Chilled Car Wheel. L. H. Rudesill. 
Foundry, v. 75, Feb. 1947, p. 84-87, 170, 
172, 175. 

Recent improvements in the manu- 
facturing process, especially those de- 
veloped by Griffin Wheel Co. in co- 
operation with the Association of 
Manufacturers of Chilled Car Wheels, 
include scientific cupola and melting 
control; tellurium-graphite inoculating 
practice; chill control; metal tempera- 
ture control; improved annealing prac- 
tice; and improved design. 

14-45. Formulas for Determining the 
Weights of Castings. (Continued.) 
Foundry, v. 75, Feb. 1947, p. 121-122. 

Formulas and tables presented for 
weights of segment of an ellipsoid 
when base is parallel to the revolving 
axis; ring of elliptical cross section; 
solid generated by revolving a plane 
area about an axis; ring of circular 
cross section; sector of a paraboloid. 
(To be concluded.) 

14-46, New Brass Foundry Makes Plumb- 
ing Fixtures. Walter Rudolph. Foundry, 
v. 75, Feb. 1947, p. 128. 

Equipment and technique at Hays 

Mfg. Co.’s new foundry at Albion, Pa. 
14-47, Malleable Cast Iron. H. G. Hall. 
Foundry Trade Journal, vy, 81, Jan. 16, 
1947, p. 53-57. 

Present state of knowledge concern- 
ing malleable cast iron and its struc- 
ture and necessity for further research 
and development. (To be continued.) 

14-48. A Permanent Mold Material. O. 
Smalley. Steel, v. 120, Feb. 3, 1947, p. 
108, 158. 

Advantage of Meehanite in provid- 
ing consistent uniformity of metal 
structure. 

14-49, Nonporous Bronze. E. R. Thews. 
bey Industry, v. 70, Jan. 24, 1947, p. 

Gas absorption, reducing gases, “tin 
sweat”, fluxes, melting and alloying, 
and 25 rules for melting and casting. 
(To be concluded.) 

14-50. Formulas for Determination of 
the Coefficient of Friction of Molten 
Metal Flow. E. Z. Rabinowitch, Reports 
of the Academy of Sciences of U.S.S.R., 
<= 54, Nov. 11, 1946, p. 395-397. (In Rus- 
sian. 

Ruff’s formulas are analyzed. Au- 
thor believes that Ruff’s method of 
generalization of empirical data re- 
sults in an erroneous conception of 
this phenomenon. 

14-51, Refractory Coatings for Perma- 
nent Molds. Harold E. Bourassa. Iron 
Age, v. 159, Feb. 6, 1947, p. 58-59. 

Results of an investigation to deter- 
mine the effectiveness of various types 
of coatings for permanent molds. 
Method of applying coatings. 

14-52. Side-Blow Converter at Harrison. 
Gray Iron Progress, v. 4, Feb. 1947, p. 3- 


Gpraiion of converter at Harrison, 
N. J., works of Worthington Pump and 
Machinery Corp. 
14-53. Operation Data at Harrison. 
— Progress, v. 4, Feb. 1947, p. 7-9. 
undry practice at Harrison, N. J., 
works of Worthington Pump and Ma- 





chinery Corp., including several of the 
sand Eeixtunel used: 


14-54. Nonporous Bronze. (Concluded.) 
E. R. Thews. Metal Industry, v. 70, Jan. 
31, 1947, P. 89-90. 

Special fluxes; air pressure; phos- 
pesee-ccaee: melting and casting 

rules; crucible melting; sand. 

14-55. Some Practical Aspects of Bronze 
Founding. F. C. Evans. Proceedings of 
the Institute of British Foundrymen, v. 
38, 1944-1945, p. B114-B121. 

Classification of bronzes; melting; 
molding sands; core sands; molding 
technique for tin. 

14-56. A Survey of the Principles of 
Light Alloy Foundry Technology. M. R. 
Hinchcliffe. Proceedings of the Institute 
of British Foundrymen, v. 38, 1944-1945, 
p. B122-B133. 

Physical and chemical character- 
istics; melting and molding of alumi- 
num and magnesium alloys; casting 
techniques. 

14-57. How Baltimore Foundry Reclaims 
Shakeout Sand. Link-Belt News, v. 14, 
Feb. 1947, p. 1, 5. 

Mechanical sand preparation and 
conveying system used by small 
foundry. 

14-58, Vacuum Casting Reduces Scrap 
Loss. Production Engineering & Man- 
agement, v. 19, Feb. 1947, p. 77. 

Counter-gravity vacuum casting (a 
process developed by the Armour Re- 
search Foundation) which has reduced 
the average amount of rejects to 1 to 
2% in recent test runs aggregatin 
several thousand castings, as compare 
with the usual average of 5 to 10% re- 
jects when using conventional pouring 
methods. 

14-59. The Manufacture of Precision 
Castings. G. Vennerholm and E. Ensign. 
Society of Automotive Engineers Pre- 
print, 1947, 9 p. 

Various methods, with particular 
emphasis on investment molding. 


Their applications and limitations. 


For additional annotations 
indexed in other sections, see: 
2-12-17 ; 3-24-27 ; 9-19; 16-20; 17-7; 
21-17 ; 23-34-45-46-47-48 ; 24-43-44; 

25-13-14-16-24; 27-35-39-42, , 





Distribution of Ferric Chloride 

yl Ether and HCl in 
Stainless Steel Salvaging Process, Ralph 
McCormack and Frank C. Vilbrandt. Vir- 
— Polytechnic Institute Engineerin 
: a Station Series No. 64, Sept. 
, & p. 

A practical process for production of 
nickel and chromium salts from stain- 
less steel scrap produced as turnings in 
small machine shops. The solution of 
the turnings by HCl was facilitated by 
addition of FeCl, and heating. Iso- 
prow ether is used to extract the 

Be 


15-3. 
Between seoerey 


hence the distribution study 
was made. 
15-4. Scrap Salvaging. Steel, v. 120, 
Feb. 3, 1947, p. 118. 

Sorting, storage and collection of 
metal scrap in a representative small 

lant. Recovery of waste oil by oil ex- 

ractor. 
15-5. Disposal of Cyanide Wastes. John 
G. Dobson. Metal Finishing, v. 45, Feb. 
1947, p. 78-81. 

Cyanide radical which has been 
found to be toxic to fish in concentra- 
tions as low as .025 parts per million 
can be successfully eliminated from 
the wastes resulting from plating, case 
hardening, and other industrial proc- 
esses by the addition of approximately 
gs per million of chlorine per part 

CN at controlled pH’s above 8.5, 


(Turn to page 34) 


























Stress-Rupture Values More Important © 
Than Creep at Very High Temperature 


Reported by Wylie J. Childs 
Rensselaer Polytechnic Institute 


Recently developed compositions of 
“High-Temperature Alloys’, together 
with the various alloys that have been 
used in the past, were enumerated in 
a talk on this subject by C, T. Evans, 
Jr., chief metallurgist of the Elliott 
Co., before the Eastern New York 
Chapter at its December meeting. 

Stress-to-rupture and creep curves 
both give similar results when compar- 
ing different alloys. At the higher 
temperatures the value for stress-rup- 
ture drops faster than the curve for 
creep strength. Consequently when de- 
signing for very high temperature 
service, said Mr. Evans, the effect of 
creep may usually be neglected, con- 
sidering only stress-rupture strength. 

If fatigue test results are replotted 





Nonmachining Uses 
Of Carbides Shown 


Reported by John R. Dobie 
Heat Treat Foreman 
American Steel & Wire Co. 


Feature of the Jan. 8th meeting of 
the Worcester Chapter @ was an ad- 
dress by Harry Crump, chief tool sales 
engineer, Carboloy Co., Inc., Detroit. 
Prior to his talk, Mr. Crump showed 
“Everyday Miracles”, a new 25-min. 
sound motion picture dramatizing re- 








Harry Crump 


L. P. Tarasov 


_eent contributions which the hard car- 
bides have made to industrial progress. 
Mr. Crump’s address constituted a 
review of recent developments in the 
use of cemented carbides for nonma- 
chining applications, particularly in the 
field of wear resistance. Slides illus- 
trated such applications as carbide 
tools for spinning; carbide cooling 
blocks for tempering razor blade stock; 
and carbide protected concentricity 
gages and other checking devices. 

An exhibit of various kinds of car- 
bides, carbide tools, and products pro- 
duced by carbides was on display. Ar- 
nold L. Rustay, chapter chairman, pre- 
sided, and Leo P. Tarasov, research lab- 
oratory metallurgist for Norton Co., 
was technical chairman. 





on a basis of time at temperature, 
rather than number of cycles at tem- 
perature, the values appear to be at 
least as high as those obtained in the 
stress-rupture test for the same time 
and temperature. This would indicate 
that fatigue may not be a limiting 
factor in some designs at high tem- 
peratures. 

For long-time service at relatively 
high temperatures, the older and less 
expensive alloys such as 25-12 stain- 
less are just as satisfactory as the 
newer, more expensive alloys. For this 
reason these materials are still used 
for applications such as combustion 
chambers where temperatures above 
1600° F. are encountered. 

The so-called superalloys probably 
owe their superior high-temperature 
properties to carbide or other types of 
precipitation, according to the speaker. 
At a temperature of 1800° F., where 
these precipitates go into solution or 
coalesce to become ineffective in 
strengthening the matrix, these alloys 
are little better than ordinary 25-12 or 
25-20. ‘ 

The German alloys did not possess 
as good properties as the alloys pro- 
duced in this country but ingenious de- 
sign facilitated their effective use. 


Movie on Welding Released 

“Marquette Story” is the title of a 
new 16-mm. color movie which presents 
action shots of the construction . of 
Marquette “Instant Arc” welders. 
Laboratory steps in the formulating 
and production of Marquette electrodes 
are seen through the eyes of the 
camera as well as applications of the 
welders in scores of industries. 

The “Marquette Story” is of 33 min. 
duration and may be used with any 
16-mm. sound projector. It will be 
loaned free to dealers, schools or in- 
terested groups upon request to Mar- 
quette Mfg. Co., Inc., Minneapolis 14, 
Minn., Dept. J-5. 





Davis Reviews Aluminum Alloys 


Reported by Kenneth O. Uran 
Columbian Enameling & Stamping Co. 


The January meeting of the Terre 
Haute Chapter was enlivened by an 
interesting discussion of aluminum 
alloys, their development and use. This 
discussion was led by L. W. Davis of 
the Aluminum Co. of America, who 
outlined the composition of most of the 
commercial alloys now available and 
described their various characteristics 
and limitations. An interesting dis- 
cussion period.followed the formal pre- 
sentation during which many interest- 
ing facts and recent developments were 
brought out. 
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Toxicity of such nide wastes, the 
various methods of treatment which 
have been used, and the results of 
laboratory and plant-scale operations 
of both the lime-sulphur and chlorina- 
tion methods. 
15-6. Scrap Handling System Paid for 
Itself in Two Months. Edward F. Sharpe, 
Factory Management and Maintenance, 
vy. 105, Feb. 1947, p. 84-85. ’ i 
Modern mechanical handling equip- 
ment which shows continued savings 
in labor, money, and floor space. 








Simplified Calculation of Radia- 

Yonluminous Furnace Gases. 

Industrial Heating, v. 14, 
Jan. 1947, p. 40, 42, 44, 46. 

The comparatively simple method 

of calculating the heat transfer from 


16-13. 
tion From 
W. Trinks. 


such gases published during the war 
by Schwiedessen. (“Die Stra lung von 
ohlensaure und Wasserdampf” Ar- 
chiv fiir das Eisenhiittenwesen; Octo- 
ber 1940.) 
16-14, Economic and Practical Aspects 
of Electric Hoists for Operating Indus- 
trial Furnace Doors. Fred J. Ryan. In- 
tg Heating, v. 14, Jan 1947, p. 48-50, 


Advantages of electric door lift and 
cost comparison with manually oper- 
ated type. 

16-15. Modern Plant Operated by Gen- 
eral Heat Treating Co. in Cleveland. 
Industrial Heating, v. 14, Jan. 1947, p. 
130-132, 134, 136, 138. 

Discussion confined to furnaces. 
16-16. The Use of Box-Type Furnaces 
for Tools, E. F. Watson. Machinery 
(London), v. 69, Dec. 26, 1946, p. 818-819. 

Location of heating units in various 
box type furnaces. Various atmospheres 
used now and in the past and applica- 
tion of each. 

16-17. Heat Treatment. Automobile En- 
gineer, v. 36 Dec. 1946, p. 573-582. 

Various types of G.W.B. equipment 
for charging, discharging and quench- 
ing furnace loads. An interesting and 
compact unit for generating a burnt 
town gas atmosphere is included. 

16-18. Oil Firing. G. Reginald Bash- 
forth. Iron and Steel, v. 20, Jan. 1947, 


Supply and storage; advantages and 
disadvantages of oil fuel; heat trans- 
fer; characteristics and properties of 
oil fuel; atomization; burner re 
oil and steam flows, as applied to the 
iron and steel industry. 

16-19. Output Increased, Maintenance 
Reduced in New High-Temperature Fur- 
mace. John D. Knox. Steel, v. 120, Feb. 
3, 1947, p. 99, 122, 124. 

Silicon carbide heating tubes and 
hearth rollers operate at 2500° F. High 
fuel efficiency obtained. Tubes long in 
experimental service show no signs of 
deterioration. Heavy roller loads con- 
veyed through furnace either in 
batches, by indexing or continuously. 

16-20. The Graphite Rod Melting Fur- 
nace and Its Many Uses in Foundries, 
Brown Boveri Review, v. 33, April-May 
1946, p. 112-114. 

It is particularly suitable for found- 
ries where different metals, such as 
cast iron, aluminum, copper, and cop- 
per-nickel alloys are melted in turn. 

16-21. Induction and Dielectric Heating. 
Kennard Pinder. Electrical Engineering, 
v. 66, Feb. 1947, P: 149-160. 
ndamental principles of induction 
and dielectric heating; various general 
types of operations utilizing dielectric 
heating; data on types and sizes of 
units required. i 
16-22. Crucible Furnaces. J. G. McDon- 
net _ Industry, v. 70, Jan. 31, 1947, 


Lift-out furnaces and tilting fur- 
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naces. (To be continued.) (Pa 
presented to the Slough Branch of the 
nstitute of British Foundrymen.) 
16-23. The Use of Heat Baffles on Con- 
veyers of Continuous Furnaces. R. R. 
Sherrill. Enamelist, v. 24, Feb. 1947, p. 
11-13, 48-49. i 
Failure of the hot-zone bottom piers 
of a new continuous furnace, after 
three months of operation on Porce- 
lain enameling of stove parts; the use 
of heat baffles. 
16-24. Les Fours Rotatifs de Fusion, 
(Rotating Melting Furnaces.) (Con- 
cluded.) Paul Blanchard. Fonderie, no. 
10, Nov. 1946, p. 365-374. 
Various fuels and refractories used 
in these furnaces. 
16-25. Heat Treating Aircraft Engine 
Parts at Pratt & Whitney Kansas City 
Plant. Part I. Industrial Heating, v. 14, 
Feb. 1947, p. 204-208, 210. 
Design of furnaces in use. (To be 
continued.) 


For additional annotations 
indexed in other sections, see: 
25-25; 27-32. 














17-7. Foundry Refractories—Their Prop- 
erties and Application. C. A. Brahares. 
American Foundryman, v. 11, Jan. 1947, 
p. 41-45; discussion, p. 45. 

Important properties of the various 
refractories used in the foundry—their 
practical meaning to the foundry oper- 
ator and particular applications, 

17-8. Structural Desi of Refracto 

and Heat Resistant Concrete. Part I. 
Elements of Design. Industrial Heating, 
van” Jan. 1947, p. 116, 118, 120, 122, 124, 


Design factors are unit strengths, 
volume changes and methods of re- 
inforcing. Use of the material in ducts, 
flues, stacks; combustion chambers; 
coke oven batteries; heat treating and 
annealing furnaces; as a structural 
and a lining material. 

17-9. Refractories in Germany. Refrac- 
tories Journal, v. 22, Dec, 1946, p. 400-404, 

Basic refractories from serpentine; 
silica brick; synthetic sillimanite re- 
fractories; kyanite-method of produc- 
tion and properties. Information was 
obtained by means of interviews with 
German scientists and engineers, and 
from documents. (Reprinted from 
British Intelligence Objectives Sub- 
Committee Report No. 458.) 

17-10. Refractory Developments Keep 
Pace With Industrial Progress. Brick & 
Clay Record, vy. 110, Jan. 1947, p. 56, 58, 


, 62. 

1946 developments in refractories 
and their manufacture. 

17-11. Comments on the German Refrac- 
tories Industry as Investigated in 1945, 
Stuart M. Phelps. Brick & Clay Record, 
v. 110, Jan. 1947, p. 66-68, 70, 

Silica refractories were made much 
like those in this country; basic refrac- 
tories were no better than ours and 
some were very inferior. Carbon re- 
fractories used almost universally in 
lower portion of blast furnaces. 

17-12. Quartz in Fireclay Refractories, 
J. Sharp Smith and Peter F. F. Cle- 
age Gas Journal, vy, 249, Jan. 8, 1947, 
p. 91-94. 

Test pieces were subjected to heat 
treatment at various temperatures and 
for various times up to 28 days. 
Changes in structure were determined 
by microscopic examination. Photo- 
graphs and micrographs, (To be con- 
tinued.) 

17-13, Quartz in Fireclay Refractories. 
(Continued.) J. Sharp Smith and Peter 
F. F. Clephane. Gas Journal, v. 249, Jan. 
15, 1947, p. 156, 159-160, 165, 169. 

Study of the behavior of quartz as 


a mator constituent of fireclay brick. 
on between quartz and clay was 
found to result in production of glass 
of low refractory properties. Quartz 
also reduced thermal shock resistance 
of the product. 
17-14, Annual Report of American Re- 
fractories Institute Fellowship at Mellon 
Institute. Stuart M. Phelps. American 
Refractories Institute Technical Bulletin 
No, 82, July 1946, 8 p. 
Improved test methods and prepara- 
tion and revision of specifications. 
17-15, Tensile Properties of a Sillimanite 
Refractory at Elevated Temperatures. 
Alfred E. Kunen, Frederick J. Hartwig 
and Joseph R. Bressman. National Ad- 
visory Committee for Aeronautics Tech- 
nical Note No. 1165, Nov. 1946, 14 p. 
Tensile strength, stress-to-rupture 
characteristics and modulus of elas- 
ticity of a sillimanite refractory were 
investigated at various temperatures 
from 80 to 1950° F. 


For additional annotations 
indexed in other sections, see: 
2-19; 14-51; 16-24, 





18-19. Induction Hardening of Steel. 
D. L. Martin and R. A. Gehr. Steel, 
A 1», Jan, 27, 1947, p. 78-80, 82, 84, 86, 

Various production fixtures that as- 
sure uniformity of product, together 
with a complete discussion on metal- 
lurgical aspects of hardening steel 
based on the transformation of 
austenite. 

18-20. Heat Treating Aluminum Aircraft 
Parts in Salt Baths in Woodall Industries 
Plant. Industrial Heating, v. 14, Jan, 
1947, p. 56, 58, 60. 

Heat treating equipment and proces 
dures. : 

18-21. Casehardening Wrist Pins With 
Induction Heat. T. E. re Iron Age, 
Vv. 159, Jan. 30, 1947, p. 54-56. 

Casehardening wrist. pins by high 
frequency induction heating with a 
newly designed 20-kw., 450-ke. unit. 
Use of this method is expected to per- 
mit use of thinner walled pins forme 
of tubing and to give a production rate 
in hardening of 1000 2.75-in. long pins 
per hr. 

18-22. New Short-Time Aging Practice 
for 75S Aluminum Alloy Sheet. J. A. 
Nock, Jr. and A. C. Wooll. Iron Age, 
v. 159, Jan. 30, 1947, p. 57-59. 

A new aging treatment for 75S alu- 
minum sheet which permits the aging 
cycle to be completed during a single 
8-hr, shift. In addition to a saving in 
time, this practice results in improved 
formability. Corrosion and corrosion 
cracking resistance are equal to results 
obtained by. previously used aging 
practice. 

18-23, Production Carburizing. Part II. 
Lester F. Spencer. Steel Processing, v. 
33, Jan. 1947, £ 43-50. 

Carburized steel considered as two 
steels in one—the high-carbon case 
and the low-carbon core. Possible heat 
treatments following carburizing. Ta- 
bles show somie properties to be ex- 
pected from carburized steels. 

18-24. Controlled Atmospheres From 
City Gas for the Heat Treatment of 
Steels. Ivor Jenkins, Metals Technol- 
ogy, v. 14, Jan. 1947, T. P. 2121, 58 p. 

Design of the gas-generating equip- 
ment and experimental investigation 
of the factors influencing the compo- 
sition of the gas and of problems in 
the use of the atmosphere for heat 
treatment of steels. 26 ref. 

18-25. Caustic Soda as a Quench Me- 
dium for Steel. Kenneth Rose. ate- 


(Turn to page 36) 



































Solid Solubility Limits Determine 


Effectiveness of Alloys on Corrosion 


Reported by Dow M. Robinson 
Superintendent 
New England Metallurgical Corp. 


The manner and extent to which 
corrosion resistance of iron and steel 
can be improved by the addition of 
alloying elements, singly and in combi- 
nation, was clearly demonstrated in an 
illustrated lecture on “Prevention of 
Corrosion of Iron by Alloying” at the 
December meeting of the Boston Chap- 
ter @. The talk was given by F. L. 
LaQue, in charge of the corrosion engi- 
neering section, development and re- 
search division, International Nickel 
Co. Technical chairman for the evening 
was H. H. Uhlig, associate professor of 
metallurgy at Massachusetts Institute 
of Technology. 

As a general rule, Mr. LaQue said, 
alloying elements are likely to be most 
effective in improving corrosion resist- 
ance of iron only when they are in solid 
solution. The limit of solid solubility at 
atmospheric temperatures determines 
to a considerable extent which elements 
are added to iron commercially to im- 
prove its corrosion resistance. This 
accounts for the relatively large alloy- 
ing amounts of chromium and nickel 
and relatively small amounts of molyb- 
denum, copper and phosphorus. Since 
the presence of one element may in- 
crease the solubility of another, complex 
alloys may contain larger percentages 
of some alloying elements. For example, 
nickel can act as a carrier for sub- 


eC 


Left: F. L. LaQue, Speaker; 
Right: H. H. Uhlig, Technical Chair- 
man. (Photo by H. L. Phillips) 


rosion resistance of a 2.5% nickel steel 
has been reached, it becomes difficult to 
improve further the resistance to at- 
mospheric corrosion, 

Chromium has a potent effect on 
resistance of steels to atmospheric cor- 
rosion. In a salt atmosphere heavy 
rusting occurs at 9% chromium and 
exists in a lighter form up to 18% 
chromium. This light rusting or super- 
ficial staining is prevented by the 


presence of 8% nickel (the well-known 





18-8 composition). 
While small amounts of molybdenum - | 
are occasionally added to low-alloy 
steels containing copper or nickel or 
both, and contribute somewhat to their 
resistance to atmospheric corrosion and 
to attack by reducing acids (such as 
sulphuric and hydrochloric), the prin- 
cipal use of moly in improving corrosion 
resistance is in connection with the 
stainless steels. Here it appears to act 
powerfully in two ways—first, by in- 
creasing passivity under mildly oxidiz- 
ing conditions and, second, by increase 
ing resistance to reducing mediums, 





Traces Origin of H-Steels 


Reported by Robert J. Johnson 
Research Metallurgist 
Republic Steel Corp. 


Cooperative work by the Society of 
Automatic Engineers and the American 
Iron and Steel Institute which resulted 
in the designation of hardenability 
bands or H-steels was described by 
Alfred H. Boegehold, head of the met- 
allurgy department, General Motors 
Research Laboratories, before the Can- 
ton-Massillon Chapter @ on Feb. 5. 

Speaking at the chapter’s “President’s 
Night”, Mr. Boegehold presented his 
talk on “Correlation of Recent Data on 
Hardenability”. This subject is being 
presented before a majority of A.S.M. 
chapters during the current season, and 
consequently will not be reviewed in 
detail. 





stantial amounts of copper and has | 


been used to incorporate silver in 


chromium-nickel-iron alloys, Mr. La- | 


Que pointed out. 

The most important example of ele- 
ments functioning indirectly in other 
ways is the influence of small amounts 
of alloying elements on the protective 
characteristics of the rusts that form 
on steels exposed to the atmosphere. 
The rust that forms on the corrosion 
resisting steels is not only finer grained, 
but is darker in color than the rust 
that develops in common steels. 

Mr. LaQue then explained the spe- 
cific effects of copper, nickel, chromium 
and molybdenum. 

The most important funcfion of cop- 
per in steel is to improve resistance to 
atmospheric corrosion, where a small 
amount of copper has an amazingly 
potent effect. In a marine atmosphere 
it is most effective in a range between 
0.005 and 0.05%; there is relatively 
little improvement as the copper con- 
tent increases, 

Nickel is not likely to be found in | 
ordinary steels in amounts over 2%, 
although, unlike copper, there is a con- 
tinuous improvement in corrosion resist- 
ance as nickel content increases, The 


effectiveness of nickel in marine at- 
mospheres is especially important, since 
copper is relatively impotent in this 
type of atmosphere. Addition of copper 
is most effective in the low-nickel steels, 
probably because once the level of cor- | 
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od & Methods, v. 25, Jan. 1947, p. 75- 


” Effects of concentration and how the 
process works; what its advantages 
are. 
18-26. Methods of Countering Internal 
Stresses in Welded Assemblies. G. A. 
_ Welding, v. 15, Jan. 1947, p. 


Various methods were evaluated. 
Annealing at 600 to 650° C. was found 
to be the most effective method. (Ab- 
stracted from Avtogennoe Delo, no. 10, 


18-27. Induction Hardening of Steel. 
Part IV. D. L. Martin and R. A. Gehr. 
Steel, v. 120, Feb. 3, 1947, p. 100-101, 148, 
150, 152, 154-155. 

Martensite formation and the influ- 
ence of alloys on hardenability, mar- 
tensite tempering, internal stresses and 
quenching cracks. (To be continued.) 

18-28. Heat Treating and Machining 
Magnesium Alloys. Allen G. Gray. 
Steel, v. 120, Feb. 3, 1947, p. 102-104, 106. 

Solution, aging and stabilizing heat 
treating techniques, together with the 
various factors affecting machining. 

18-29. High-Frequency Induction Heat- 
ing. E. May. Machinery (London), v. 
70, Jan. 9, 1947, p. 45-49. 

High-frequency power sources; 
choice of equipment; cost of surface 
hardening. (To be continued.) 

18-30. Modernized Setup Cuts Heat Treat 
Costs. John G. Gurney. Iron Age, Vv. 
159, Feb. 6, 1947, p. 64-67. 

Organization of an efficient heat 
treating layout by a machine tool 
manufacturer to produce parts eco- 
nomically and high in quality. Meth- 
ods of cutting costs by saving time and 
physical energy of workmen, as well as 
means of obtaining metallurgical uni- 
formity of product. The duties of a 
clerk-inspector and his importance in 

romoting efficiency in the heat treat- 
ng department. 

18-31. Some Investigations on the Heat 
Treatment of Sheet Steel for Cold Press- 
ing. (Concluded.) J. Yourtaieff. Sheet 
— Industries, v. 24, Jan. 1947, p. 85- 


Conclusions regarding soaking time. 
Normalizing and low-temperature an- 
nealing treatment. 

18-32. Controlled Heat Treating: West- 
tern Machinery and Steel World, v. 38, 
Jan. 1947, p. 90-93. 

Equipment and methods employed 
at Dexter Metal Treating Co. 

18-33. Controlled Annealing of Strain 
Hardened Aluminum Alloys. P. W. Boone 
and David Lewis II. Aluminum and 
Magnesium, v. 3, Jan. 1947, P. 8, 20. 

Partial annealing is entirely practi- 
cal, and final properties of the mate- 
rial can be closely controlled by proper 
selection of annealing temperature and 
time of treatment. Table lists the re- 
sults of tensile tests on commercial 
§2S14H aluminum sheet after various 
annealing procedures. 

18-34. Advancements in the Art of Heat 
Treating Aluminum. James F. Carland 
and P. R. Watson. Aluminum and Mag- 
nesium, v. 3, Jan. 1947, p. 9-11, 19, 22. 

Some of the interesting and unusual 
features developed in heat treating in- 
stallations influenced by more strict 
temperature control requirements 
for furnaces, new controls applied to 
the quenching process and improve- 
ments made in the quenching process 
to minimize distortion of thin sheet 


stock. 
18-35. Liquid Nitriding Increases Tool 
fe. Geo. A. Roberts. American Ma- 
chinist, v. 91, Feb. 13, 1947, p. 134-136. 
Chip pickup and wear on high speed 
el tools are materially decreased 
by nitriding. Taps, chasers, reamers, 
form tools and broaches are most 
adaptable. 
18-36. Beryllium-Copper Formed Parts; 





} 
6 
fea Engineering, v. 18, Feb. 1947, p. 


118-121. 
Economies in assembled cost of 


stampings and coil springs possible 
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Advantages of Fixture Heat Treatment. . 


dae the use of yng heey a 
um copper. ice 0} 
materials and heat treating cycles. 
Tolerance ranges possible in fixture 
heat treated parts. 
18-37. Stabilization of 18% Cr, 8% Ni 
Corrosion Resisting Steel. Samuel J. 
Rosenberg. National Bureau of Stand- 
ards Report No, 8, Oct. 24, 1946, 6 p. 

Results of the ninth and tenth 
phases of a test program involving 
study of susceptibility to intergranu- 
lar attack of test steels as initially 
cold rolled (3732% cold reduction), 
followed by different preliminary 
treatment. Treatments utilized for 
tests were: Anneal 3 min. at 1975° F., 
water quench; with and without sta- 
bilizing treatment. 

18-38, Centres de Cristallisation du Car- 
bone de Recuit de la Malleable a Coeur 
Noir. (Temper Carbon Nodules Formed 
by Annealing of Malleable Black-Heart 
Iron.) Gabriel Joly. Fonderie, Nov. 
1946, Pp; 375-385 

This paper, based on Russian re- 
search, represents an important con- 
tribution to the study of factors di- 
rectly influencing time of annealing. 
Also describes the factors which influ- 
ence the number of temper carbon 
nodules and the manner in which they 
affect the mechanical properties of the 
product, 

18-39. The Growing Use and Importance 
of Prepared Atmospheres. E. G. de 
Coriolis. Industrial Heating, v. 14, Feb. 
1947, p. 226, 228, 230, 232, 234. 

Fields of application of controlled 
atmospheres, especially in the metal 
industries. Special reference is made 
to carbon restoration, prevention of 
decarburization, gas quenching, dr 
cyaniding, and dewpoint control. 
(From a paper presented at the recent 
American Gas Association Sales Con- 
ference on Industrial and Commercial 
Gas in Toledo, Ohio.) 

18-40. Temper Brittleness, W. S. Pel- 
lini and B. R. Queneau. Western Metals, 
v. 5, Feb. 1947, p. 52-53. 

Development of temper brittleness 
in two steels of widely different hard- 
enability. Effect of time at tempera- 
ture in the temper-brittle range deter- 
mined for both steels. Results obtained 
by tempering isothermally compared 
with the embrittlement developed in 
the steels while cooling or heating 
through the same range of tempera- 
ture. (Paper presented before Ameri- 
7 A atid for Metals, November 


For additional annotations 
indexed in other sections, see: 
3-28-47 ; 9-7; 11-20; 16-15-17-19-25; 
22-87 ; 25-13; 27-32-37-48. 





19-35. Etude sur la Forgeabilité des 
Alliages Ultra-Légers. (Study of the 
Forgeability of Extra-Light Alloys,) Paul 
Bastien. Métauzr Corrosion-Usure, v. 20, 
Dec. 1945, p. 155-162. 

Magnesium alloys are easily forge- 
able at temperatures between 250 and 
450° C. They are ductile when copper 
content is not above 15% and alumi- 
num above 9%, and forgeable up to the 
same copper content. However, alumi- 
num eontent must then be below 
6 to 9%. 

19-36. Tungsten Carbide Draw Dies. 
Richard Saxton. Metallurgia, vy. 35, Dec. 
1946, p. 68-69. 

Production of tungsten carbide dies 
and their design and application in the 
drawing of metals. 

19-37. Steel Mill Production Scheduling. 
D. I. Brown. Iron Age, v. 159, Jan. 30, 
1947, p. 60-61. 

cient scheduling of products and 





ifications. 
sched: 


uling of totial Gn a single 
of ma 
bar mill and shows the movement o: 


a backlog of various ucts, to var- 
ious specifications and for various cus- 
tomers, from the heat schedule right 
through to the shipping room. 
19-38. Cold Heading Makes Pull Rods 
Faster. Rupert Le Grand. American 
Machinist, v. 91, Jan. 30, 1947, p. 86-87. 
Pull rods, formerly turned on screw 
machines, are now formed by progres- 
sive heading at the rate of 0.2 hr. per 
1000 pieces, or 21 times as fast. Further 
advantage is that the material, S.A.E. 
1017 steel, is workhardened at one end 
by extrusion; thus the difficulty of 
broaching a normally draggy steel is 
ee Sequence of heading oper- 
ations. 


19-39. Effect of Brake Forming in Var- 
ious Tempers on the Strength of Alclad 
75S-T Aluminum Alloy Sheet. Walter 
Woods and George J. Heimerl. National 
Advisory Committee jor Aeronautics 
Technical Note No. 1162, Jan. 1947, 4 p. 

Effects are summarized, tabulated 

and charted. 


19-40. The Art of Rolling Rounds. 
Charles P. Hammond. Iron and Steel 
Engineer, v. 24, Jan. 1947, p. 53-64; dis- 
cussion, p. 64. ( 
The different methods of producing 
rounds, including details as to practice 
and equipment used; many diagrams. 


19-41, Electrical Control for the New 
56-In. Continuous Hot Strip Mill, The 
Steel Company of Canada, Ltd. D. C. 
McCrady and W. J. Shortall. Iron and 
Steel Engineer, v. 24, Jan. 1947, p. 110-116. 
Some applications of rotating regu- 
— in the control of a modern strip 
mill, 


19-42. Hot Spinning Operations on 

Heavy Metal Heads. Charles H. Wick. 

=e (London), v. 70, Jan. 2, 1947, 

p. 3-8. 

Modern methods of spinning steel 
plates, as well as other ferrous and 
nonférrous metals, into the many types 
of heads required for various applica- 
tions. 

19-43, Extracting Blanks, Automat- 

ically. P. D. Aird. Modern Industrial 

Press, v. 9, Jan. 1947, p. 13-14. 

Basic principles of the extractor 
embody the utilization of the vacuum 
pads of press feeders and a mechani- 
cal rack or cradle which performs an 
operation similar to that of the un- 
loader member of the press crew, only 
both operations are automatic. 

19-44, Forging Die Design. John Muel- 

ler. Steel Processing, v. 33, Jan. 1947, 

p. 22-25. 

Press forging. 

19-45. German Practice in Cold Shaping 

of Steel. Steel Processing, v. 33, Jan. 

1947, a 33-35. 

Abstract of report based on investi- 

ation made in Germany describing 

erman practice in making bonder- 
ized cold steel flow under tremendous 
pressure to produce extruded steel 
parts and shapes. 

19-46. Automatic Handling of Sheet 

Metal Stampings. Kenneth Rose. Ma- 

terials & Methods, v. 25, Jan. 1947, p. 131. 

Device eliminates manual handling. 
Ejects large sheets from blanking press 
automatically. Steel is fed through 
the side of the press, the strip is 
blanked and the blank is removed 
from the press and moved into 
straightening rolls without any manual 
handling whatever. 

19-47. Hot Rolling Iron-Carbon Alloys, 

Part I. E. Piwowarsky and A. Witt- 

rr Iron Age, v. 159, Feb. 6, 1947, p. 

Investigations conducted in Ger- 

many to establish the effect of various 

factors on the hot rolling of high-test 
iron in an effort to determine the 
feasibility of producing piston rings 
from roiled cast iron. Influence of 
chemical composition, initial structure, 
thermal condition and rate of reduc- 


(Turn to page 38) 





















Gas Quenching and 
Skin Recovery 
Explained by Heyn 


Reported by W. G. Poor 
_W. Wirt Young & Associates, Inc. 


Gas quenching, gas pickling, atmos- 
phere forging, skin recovery and malle- 
ableizing were included among the 
“Practical Applications of Prepared 
Atmospheres” described before the 
January meeting of the New Haven 
Chapter @ by Henry M. Heyn of Sur- 
face Combustion Corp. Mr. Heyn was 
introduced by Lloyd E. Raymond, tech- 
nical chairman. 

The speaker used slides to illustrate 
the importance and effect of water va- 
por. A nitrogen atmosphere which is 
dry to the equivalent of —40° F., con- 
taining about 0.018% of water vapor, 
has been commercially produced and 
applied. How important this is is in- 
dicated by the fact that even as small 
an amount of air as one volume ad- 
mixed with 100 volumes of dry gas 
would raise the dew point to +30° F.,, 
a difference sufficient to change a neu- 
tral gas to one which has a pronounced 
decarburizing reaction. 

Atmosphere gas quenching, Mr. 
Heyn said, has many possibilities 
where rates faster than air cooling and 
slower than oil quenching are neces- 
sary to produce required physical prop- 


~ 


erties, along with clean, bright metal 
surfaces. 


The “skin recovery” process is used: 


to restore carbon to decarburized steel 
surfaces by the principle of carbon 
pressure balance. Using a controlled 
atmosphere of the desiréd carbon po- 
tential, carbon is transferred from the 
atmosphere to the decarburized steel 
surface until a carbon balance is ob- 
tained, when the process stops auto- 
matically. The carbon is added above 
the initial amount established by the 
carbon potential of the atmosphere. By 
maintaining the carbon potential of the 
furnace atmosphere, not only can car- 
bon be restored, but surface decarburi- 
zation can be prevented. 

Many possibilities are seen for the 
use of atmosphere heating in forging 
thin steel parts where precise dimen- 
sions along with freedom from scaling, 
surface irregularities and decarburiza- 
tion are advantageous. Mr. Heyn 
showed slides of a rotary indirect- 
heated furnace for forging hollow pro- 
peller blades. 





Chapters Plan Joint Meeting 


A joint meeting of the St. Louis and 
Missouri School of Mines Chapters @ 
will be held at Rolla, Mo., on April 26, 
Open house in the metallurgy building 
on the campus is planned from 1:00 to 
2:45 p. m. At three o’clock A. W. 
Schlechten, chairman of the metallurgy 
department, will lecture on “The Pro- 
duction of High-Purity Zirconium Met- 





Metallic Atoms in Action 
To Be Tri-Chapter Theme 


Reported by R. E. Christin 
Columbus Bolt Works Co. 


Theme of the all-day Ohio Tri-Chap- 
ter @ Meeting, to be held on April 24, 
will be “Metallic Atoms in Action”. 
The meeting will be in Columbus, with 
the Dayton and Cincinnati Chapters co- 
operating. 

Starting with plant visits in the 
morning, the program will include a 
luncheon at the Fort Hayes Hotel at 
noon, followed by two technical ses- 
sions, one at 2:00 p.m. and the second 
at 4:00 p.m. A dinner and speaker at 
6:30 p.m. will wind up the day’s events, 

Tentative speakers are John Chip- 
man of Massachusetts Institute of Tech- 
nology, who will discuss atomic metale 
lurgy, Dr. Poole of Ohio State Uni- 
versity, who will describe and show col- 
ored movies of the bomb tests at Bikini, 
and E. E. Thum, editor of Metal Prog- 
ress, who will discuss the humanitarian 
aspects of the atomic bomb. Charles 
Lucks of Battelle Memorial Institute, 
chairman of the Columbus Chapter, 
will preside as general chairman of the 
meeting, and Walter Hobbs, Columbus 
vice-chairman, will be in charge of proe 
gram arrangements. 





al”, Both chapters are arranging for 
additional speakers for the afternoon 
and evening sessions. 














PLEASE NOTE! 


NAMES AND ADDRESSES of the maga- 
zines and journals annotated in the Re- 
view of Current Metal Literature are avail- 
able in list form from ASM headquarters. 
Use this list if you wish to secure a copy of 
any original article, and write direct to the 
source. Copies of the address list may be 
secured free of charge by writing to Metals 
Review, 7301 Euclid Ave., Cleveland 3, O. 
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“tion. Literature on subject. (To be 


continued.) 
19-48. The Rolling of Metals: Theory and 
Experiment. Part XIII. (Continued.) 
L. R. Underwood. Sheet Metal Indus- 
tries, v. 24, Jan. 1947, p. 73-84, 90. 

Torque, deformation work and roll- 
ing horsepower. 51 ref. 

19-49. Practical Problems of Light Press- 
work Production. (Continued.) J. A. 
Grainger. Sheet Metal Industries, v. 24, 
Jan. 1947, p. 95-99. 

Mechanical breakdowns; advantages 
and disadvantages of pneumatic cush- 
ions; control of the air in pneumatic 
cushions; essential features of the cir- 
cuit; pressure setting and tools: an 
assembly precaution. (To be con- 
tinued.) 


19-50. The Use of Rubber Buffers for 
Press Cushioning. Sheet Metal Indus- 
tries, v. 24, Jan. 1947, p. 101-102. 
Takes issue with certain parts of 
article by J. A. Grainger in September 
1946 issue, and author's reply. 


19-51. Metal Bellows. Metal Industry, 
v 70, Jan. 24, 1947, p. 69-70. 
Production from deep drawn tubes. 
Advantages of the process employed. 


19-52. Influence of the Speed of Defor- 
mation Upon the Resistance of Metals 
to Plastic Deformation. L. D. Sokolov. 
Engineers’ Digest (American Edition), 
vy. 4, Jan. 1947, p. 22-24. 

Lead, copper, and five alloy steels 
were investigated. Results tabulated, 
charted, and summarized. (Condensed 
from Journal of Technical Physics 
(U.S.S.R.), v. 16, 1946, p. 437-441.) 


19-53. The Prevention of Fatigue Fail- 
ures in Metal Parts by Shot-Peening. J. 
G. Brookman and L. Kiddle. Symposium 
on the Failure of Metals by Fatigue, 
University of Melbourne Preprint 23, 
Dec. 1946, 14 p. 

Theoretical basis governing the use 
of ne amen | is presented, particu- 
lar reference being paid to Almen’s 
work, and the problems of distortion, 
complimentary stresses, and_ stress 
concentrations. Factors necessary in a 
specification for peening include the 
selection of areas, coverage, shot type, 
shot size and intensity. New method 
for measuring intensity. Practical ap- 
plications of the treatment and the 

= of obtaining large increases 

ife. 


19-54. Hot Rolling Iron-Carbon Alloys. 


Part II. E. Piwowarsky and A. Witt- 
moser. Jron Age, v. 159, Feb. 13, 1947, 
Pp. 63-65. 


Adverse effect of graphite in high- 
carbon gray iron on the mechanical 
properties of hot rolled iron. Roll de- 
= and the feasibility of employing 
rolled cast iron for piston rings. 


19-55. Ball-Pen Tubular Parts Rotary- 
Sliced to Length. John W. Dean, Jr. 
American Machinist, v. 91, Feb. 13, 1947, 
Pp. 108-110. > 
How burrs and distortion are de- 
feated by rotary. knives that quickly 
cut gold, gold-filled and steel tubing 
for pen and pencil bodies and caps. 


19-56. The Versatile Press Brake. John 
E. ae. Tool Engineer, v. 18, Feb. 1947, 
p. 44-46. 


Present and potential applications 


of the press brake in bending, 
straightening, forming, multiple 
punching. 
19-57. The Welded Steel Press. Albert 
a. Steel, v. 120, Feb. 17, 1947, p. 


Rigidity and lateral stiffness inher- 
ent in welded construction meets all 
requirements. Box-type columns of 
generous width hold crown and bed in 
ne even under excessively eccentric 

¢ loading. 

19-58. prneade Made by Stamping Proc- 
ess. roduc ngineering, v. 18, Feb. 
1947, p. 97. akes ‘ 
Method effective where close ac- 

curacy is not required. Effects 50% 

saving. Technique illustrated. 
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In- 


9-59. Production Their 
Impact 


1 Processes, 
fluence on Design. Part XX. 
Extrusion. Roger W. Bolz. Machine 
Design, v. 19, Feb. 1947, p. 115-119. 

Advantages of the process; pressures 
required; Hooker process; design of 
parts; punch strength; materials; tol- 
erances. (Reprints of the first 15 parts 
of this series are now obtainable from 
Machine Design’s Book Dept.) 

19-60. New Gravity Drop Hammer Fea- 
tures Pneumatic Ram Lift. Iron Age, v. 
159, Feb. 20, 1947, p. 47. 

New tool which promises to expand 
the usefulness of the gravity drop 
hammer, cut down forging time and 
reduce the time required for adjust- 
ment and repair. 

19-61. A Brief Summary of the Report 
Made to the Combined Intelligence Ob- 
jectives Sub-Committee Regarding the 
Westfalische Drahtindustrie, Hamm, Ger- 
many, Wire and Wire Products, v. 22, 
Feb. 1947, p. 139-140. c 

Report gives information regarding 
the extent of plant for manufacture 
of miscellaneous wire products and its 
condition at the time the inspection 
was made; the equipment, practices, 
research, records, and the character 
of the products. 

19-62. Effect of Spacing Between Dies in 
the Tandem Drawing of Tubular Parts. 
George Sachs and George Espey. Trans- 
actions of the American Society of Me- 
chanical Engineers, v. 69, Feb. 1947, p. 
139-143. 

The importance of a_ sufficiently 
large spacing when drawing tubular 
parts with a tandem-die arrangement. 


For additional annotations 
indexed in other sections, see: 
8-18: 12-26; 18-31-36; 21-18; 22- 
61-99; 23-28-32-42-43; 24-39; 25- 
19-24; 26-23; 27-41. 





20-53. Mass Production of Electrical 
Shavers. Philips Technical Review, v. 8, 


Oct. 1946, p. 309. 

Photograph shows how the 48 slots 
are cut in the head of the “Philishave” 
dry shaver. 

20-54. The Machining of Continuous 
Cast Bronzes. J. B. Jilbert. Screw Ma- 
ea Engineering, v. 8, Dec. 1946, p. 53- 


Turning, boring and _ cutting off; 


drilling; reaming; tapping; milling; 
and broaching. Proper feeds and 
speeds. 


20-55. Screw Machine Engineering Data 
Sheet. Serew Machine Engineering, v. 8, 
Dec. 1946, p. 57. 

Table gives number of revolutions 
necessary to reduce work to required 
diameter and length of cut at given 
feed per revolution. 


20-56. Manhurhin Automatic Lathes. 
Screw Machine Engineering, v. 8, Dec. 
1946, p. 69-74. 


Specifications and details of fixed 
spindle type PF and automatic turret 
type TR. 

20-57, Broaching Matches Golf Irons 
Within ;; Oz. American Machinist, v. 
91, Jan. 30, 1947, p. 90-91. 

Complete sets of irons are now being 
produced by broaching, and precision 
of the club head as to shape and 
weight is controlled by the machine 
and the setting of the fixtures. 

20-58. Practical Ideas. American Ma- 
chinist, v. 91, Jan. 80, 1947, p. 109-116. 

Disk eccentrics drive key-seating fix- 
ture. Toolpost grinder trues straight- 
edges. Adjustable center drill cuts to 
accurate depth. Setscrew wrench. 
Built-up snap gages are simple and 
economical. Feedscrew and taper 
shank improves lathe tapping. How 





Alloys. E. R. Yar 





to shift a center. End pressure holds 
lenses securely faceplate. Cen- 
ter the screw on inside calipers. Don’t 
make form cutters too complicated. 
Small plastic blocks clamped with vac- 
uum chuck. Nonmarking shoe. Ad- 
justable gage sorts round stock accu- 
rately. How to align shafting through 
a wall. Wiggler. Geared fly cutter 
has built-in feed. Milling machine 
clamps. Expanding screwdriver. Stor- 
age cabinets protect the hydrolap ma- 
chine rings. Broach a square hole to 
remove a_ broken bushing. Crayon 
marking simplifies gage re-inspection. 
20-59. Machining of Stainless Steels. 
W. H. Crisp and W. Burnan. Machinery 
(London), v. 70, Jan. 2, 1947, p. 9-13. 
Recommendations for production of 
holes and threads using high speed 
steel tools. 
20-60. Clamps for Jigs and Fixtures. W. 
H. Litten. Machinery (London), v. 170, 
Jan. 2, 1947, p. 14-16. 
Further uses of the lever and other 
types of clamps previously discussed. 
20-61. Hints on Grinding and Polishing. 
Sheet Metal Worker, v. 38, Jan. 1947, p. 
135-136, 182. ; 
Tables give recommended speeds in 
feet per minute for wheel tips, classi- 
fication of abrasives, and revolutions 
per minute to provide wheel tip speeds 
indicated. Notes on abrasive wheel 
choice and polishing procedures. 
20-62. A New Method of Spacing for 
Hole Drilling. T. C. Du Mond. Mate- 
rials & Methods, v. 25, Jan. 1947, p. 72- 


74. 

The “Man-Au-Trol”, a device which 
provides for automatic spacing of holes 
according to a predetermined layout. 
How it works and what its advantages 
are. 

20-63. A Handy Bending Fixture. Rob- 
ert Mawson. Materials & Methods, v. 
25, Jan. 1947, p. 131. 

Problem was solved of meeting the 
two dimensions on the legs of cutting 

liers, after the parts had been assem- 

led and hardened. 
20-64. Machine Tools. Russian Techni- 
cal Research News, v. 1, no. 5, 1947, p. 2- 


Survey of recent developments and 
Outline of current research. Refer- 
ences. 

20-65. New Standard on Tool Life. O. 
W. Boston. Steel, v. 120, Feb. 3, 1947, 
p. 112, ‘115-116, 162, 164. i 

Methods for determining cutting- 
speed tool-life relationship; factors in- 
volved in finding tool life in facing 
tests based on increasing speed. Other 
data pertinent to the expected per- 
formance of cutting tools. 

20-66. Duplicating Cam Surfaces. Ma- 
_— (London), v. 70, Jan. 9, 1947, p. 


Quick and ~_— method of dupli- 
cating cam surfaces on a_ surface 
grinder. 

20-67. Buick Cylinder Blocks Now Ma- 

chined on First Unitized Transfer Line. 

Joseph Geschelin. Automotive and Avi- 

ation Industries, v. 96, Feb. 1, 1947, p. 


20-27, 62. 
Floor plan shows the integration of 
the block machine line from start to 


finish. Each of the machines in the 
line is a self-contained and automatic 
unit connected to the next operation 
by a short length of gravity roller con- 
veyer. Sequence of operations. 
20-68. pig e J Wrought Aluminum 
am. Modern Machine 
Shop, v. 19, Feb. 1947, p. 164-166, 169, 170, 
172, 174, 176, 178, 180, 182, 184, 186, 188, 
190, 192, 197, 198, 200. 
Experiences of some of the leading 
British companies. 
20-69. How Many Teeth in a Carbide 
Cutter? Carl, LeMay. Modern Machine 
Shop, v. 19, Heb. 1947, p. 204, 206, 208. 
Steel milling with carbides and de- 
termination of the optimum number of 
teeth that a carbide cutter should have 
for the best results. Provides a simple 
and practical method of selection 
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Cincinnati Has President's Night 
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At Cincinnati Chapter’s President’s Night Are (Left to Right) A. P. Fischer, 






ee: 





Chapter Secretary; W. A. Maddox, Vice-Chairman; National President 
A. L. Boegehold, J. F. Kahles, Chairman; and S. T. Olinger, Treasurer 


Reported by Kurt Siems 
Cincinnati Milling Machine Co. 


The January meeting of the Cin- 
cinnati Chapter was dedicated this year 
to the sustaining member companies of 
the chapter and to the president of the 
American Society for Metals, A. L. 
Boegehold, head of metallurgy depart- 
ment, General Motors Corp. Following 
an excellent dinner served “home style” 
at the Engineering Society of Cincin- 
nati, and preceding the president’s lec- 
ture, John A, Lloyd, vice-president of 


Union Central Life Insurance Co., Cin- 
cinnati, gave a coffee talk on “Present 
Economic Trends”. As an ex-news- 
paper editor, three-term state senator 
and former superintendent of insur- 
ance of the State of Ohio, he spoke 
with authority and authenticity. 

Mr. Boegehold’s announced talk on 
“Correlation of Recent Data on Hard- 
enability” has been presented to a large 
number of other A.S.M. chapters. A 
lengthy discussion period following his 
talk was possibly the best proof of the 
value of the address. 





Broadening Applications. 
Of Low-Alloy Steels Seen 


Reported by R. B. Miclot 
Lunex Co. 


Low-alloy steels during the past 15 
years have been gaining a wide and di- 
versified use in railroad and other in- 
dustries, James W. Halley told mem- 
bers and guests at a joint meeting of 
the Tri-City Chapter &, The American 
Society of Civil Engineers, and the 
American Society of Mechanical. Engi- 
neers. Mr. Halley, who is chief re 
search engineer of the Inland Steel Co., 
Chicago, spoke on the qualities of 
“Low-Alloy High-Strength Steels”, 

These steels were initially prepared 
to manufacture light-weight railway 
cars, the speaker stated. He discussed 
their average properties of strength, 
weldability, impact, and atmospherie¢ 
corrosion resistance. In comparing the 
low-alloy steels with carbon steels for 
certain applications, even though the 
cost is higher, savings are gained in 
lighter weights, increased life, and for 
the same climatic conditions, better re- 
sistance to rusting. 





Ladish Changes Name 


Ladish Drop Forge Co. of. Cudahy, 
Wis., has announced that the corporate 
name has been changed to Ladish Co, 
The new name will remove the limita- 
tions implied by “drop forge”. 
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Manufacturing Corp. 
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To take full advantage of the SPEED 
NUT System, Galvin engineers sat 
right in with Tinnerman development 
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14 different types of SPEED NUTS and SPEED CLIPS were used’ with 
big savings. The result was assembly perfection. 

This engineering service is available to you, too— at no cost. Check 
the SPEED NUT System of Fastening before you go into production. 


TINNERMAN PRODUCTS, INC., 2026 Fulton Rd., Cleveland 13, 0. 


Write for our new Bulletin No. 214 on this Motorola Job, 
The fastening ideas illustrated should be helpful to you.. 
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based, upon practices currently in use 
in industry. 


20-70. Ideas From Readers. Modern 
Machine Shop, v. 19, Feb. 1947, p. 216, 
218, 220, 222, 224, 226. 


Magnet aids in solving transmission 
problem. Spin dimpling tool. Dust 
collector for belt sander. Fixture to 
hold thin parts for drilling. 

20-71. Micromatic Hone. Fortune, v. 
35. Feb. 1947, p. 84-89, 154-156, 158-159. 

The story of Micromatic Hone Corp. 

and the special tools which they make. 


20-72. Broaching. FE. Percy ‘ae 
Automobile Engineer, v. 37, Jan. 1947, p. 
Machine selection, broach design and 
broach material. Recommendations 
are also made concerning broaching 
speeds and cutting fluids. The impor- 
tance of fixture design is stressed, and 
short descriptions are given of ma- 
chines for broaching cylinder heads 
and cylinder blocks. (Extracts from 
paper presented to the Institution of 
Production Engineers.) 
20-73. Machining Magnesium Alloys. 
Allen G. Gray. Steel, v. 120, Feb. 10, 
1947, p. 100-102, 111-112. 

Special techniques for various ma- 
chining operations including turning 
and boring, shaping, planing, milling, 
drilling. 

20-74. Free-Machining Die Steel. 
v. 120, Feb. 10, 1947, p. 104. 

A medium carbon steel having suffi- 
cient alloy content to provide air hard- 
ening properties may be machined in 
hardened state. At hardness greater 
than 300 Brinell, it is only slightly 
more difficult to machine than fully 
annealed steels used for same purpose. 

. 20-75. Production Robots Cut Machin- 
ing Costs. SAE Journal, v. 55, Feb. 
1947, p. 42-44. 

Fundamentals of transfer machine 
operation and important considera- 
tions in transfer machine design. Un- 
usual features of recent installations. 
Why this machine makes possible 
great savings in labor and time and 
even in tooling costs. (From “Trans- 
fer Machines—Robots of Production”, 
by J. H. Mansfield.) 


20-76. Comparison of Crush Dressing 
and Diamond Dressing as Applied to 
Thread Grinding. E. V. Flanders. Me- 
chanical Engineering, v. 69, Feb. 1947, p. 
123-127. 

Results of a series of comparative 
tests made to evaluate the two meth- 
ods. Advantages and disadvantages of 
each method. A decision between the 
two methods must be based on con- 
sideration of the job to be done. 

20-77. Practical Ideas. American Ma- 
chinist, v. 91, Feb. 13, 1947, p. 141-148. 

Worm wheel miiling without cen- 
ters. Permanent face plate “dog” sim- 
pDlifies shaft turning. Piloted tap aids 
ine tapping. Wire loop and proper oil 
improves steadyrests. Special steady- 
rest holds small cylindrical work. Port- 
able coolant system serves many ma- 
chines. Swinging arm slots screwheads 
in drill press. Inset-disk cutters give 
long tool wear. Shaper head in lathe 
chuck permits boring. Bent screw 
checking methcds. Templet guides 
tapered helix cutting tool. Two spring 
winders. Hand bending fixture for 
light strip stock. Half twist improves 
quarter-turn belt drives. Bent leg in- 
side mike reaches around boring bar. 
Blended radius form tool eliminates 
shoulders. 

20-78. High Production on a Single 
Component. Production Engineering «& 
Management, v. 19, Feb. 1947, p. 63-64. 

Parts processed are mine _ hoist 
drums. Operation consists of turning 
and grooving the outside diameter of 
the drum and turning the flanges to 
size. Machining operations. 

20-79. Exacting Manufacture of Parts 
Accelerated With Ingenious Tools. Pro- 
duction Engineering & Management, v. 
19, Feb. 1947, p. 66-74. 


Steel, 


Equipment and procedures in pro- 
METALS REVIEW [40] 


ducing B ont of for watches at Eigin Na- 
tional Watch C 


20-80. Machine ssi Tool Engineering. 
Production Engineering & Management, 
v. 19, Feb. 1947, p. 75-77. 

Rapid Setup for Irregular Parts by 
George W. Ingham; Production Drill- 
ing on a Lathe by Robert Mawson; 
Threads Cut on Radial Drill by H. E. 
Richardson. 

20-81. Spring-Steel Clutch Plates Re- 
quire Unusual Operations. Charles H. 
Wick. Machinery, v. 53, Feb. 1947, p. 


139-145, 165. ; 
Some of the innovations and un- 
usual operations in setup at _ Buick 
Motor Division of the General Motors 
Corp. 
20-82. 
Electronic 


Operations in the Production of 
Tube Components. Machin- 
ery, Vv. 53, Feb. 1947, p. 160-164. 

Unusual operations performed in 
the manufacture of rotating anode as- 
sembly for X-ray tubes. Among these 
are tungsten-reinforced copper cast- 
ing; machining of stainless _ steel 
bushings to a wall thickness of only 
0.012 in.; glass-to-metal sealing; silver 
soldering “by induction heating in a 
vacuum; and metallic lubrication of 
ball bearings. 


20-83. Ingenious re ese 
ery, Vv. 53, Feb. 1947, p. 187- 
Seeshaiiens for RM i al a feed- 
ing device at adjustable predetermined 
positions. Method developed for bond- 
ing plastics to metals. 


20-84. Tool Engineering Ideas. 
ery, v. 53, Feb. 1947, p. 191-194. 
Precision turning on small drilling 
machines. Universal boring-bar hold- 
er designed especially to obtain rigid- 
ity. Unusual lathe setup for making 
model propellers from a master. 


20-85. Fundamentals and Applications 
of Carbide Milling. A. . Schmidt. 
Tool Engineer, v. 18, Feb. 1947, p. 31-35. 
The application of thermodynamic 
principles to metal cutting. Tool life 
and rate of production are increased 
by choosing correct speed rather than 
the highest possible speed. Also nega- 
tive rake tools last longer. Advantages 
and disadvantages of chromium plat- 
ing of carbide cutters. 
20-86. Drilling and Boring Tools. 
Engineer, v. 18, Feb. 1947, p. 47-48. 
Types of drill jigs and fixtures, and 
their construction. 


Machin- 


Machin- 


Tool 


20-87. How to Use Carbide Cutters for 
Milling. Parts I and If. H. A. O40. 
melt. Jron Age, v. 159, Feb. 13, 1947, 


44-49; Feb. 20, 1947, p. 48-53. 

General concept of carbide milling 
with special emphasis on — angles 
and power requirements. —— 
of carbides to the milling 6 w-car- 
bon steels. Problem of the built-up 
edge, and information on the most 
suitable cutting and clearance angles 
with specific examples of milling boiler 

late, S.A.E. X 1020, wrought iron and 
ow-carbon steel. Speeds and feeds; 
the K-land and K-factor. 


20-88. Influence on Tool Life and Power 
of Nose Radius, Chamfer, and Pe- 
ripheral-Cutting-Edge Angle When Face- 
Milling a 4¢,000-Psi. Cast Iron. O. W. 
Boston and W. W, Gilbert. Transactions 
of the American Society of Mechanical 
Engineers, v. 69, Feb. 1947, p. 117-124. 
Results obtained in studying the 
effect on tool life, nature of tool wear, 
and power requirements when varying 
successively the nose radius, width of 
chamfer at 45° from the cutter face, 
and the peripheral cutting-edge angle 
in face-milling cast iron. 
20-89. Resulis of an Investigation of 
the Removal of Metals by the Process of 
Grinding. R. E. McKee, R. S. Moore and 
O. W. Boston. Trazsactions of the 
American Society of Mechanical Engi- 
neers, Vv. 69, Feb. 1947, p. 125-129 
The influence of grinding wheels, 
grinding compounds, and other perti- 
nent factors on the process of cylindri- 
cal grinding. 





20-90. Can This Part Be Made in One 
Setup on an Automatic Screw Machine? 
Screw Machine Engineering, v. 8, Feb. 
1947, p. 40-44. 
Part referred to is a small item used 
in I.B.M. machines. It consists of a 
shaft with one end rounded, tapered, 
and bent to a slight curve; and having 
a six-tooth gear as an integral part, 
near the center of the shaft. How 
I.B.M. engineers solved the machining 
problem. 


20-91. a neering Short Cuts for Screw 
e Il, C. W. 


Machine partments. Part 
er a Screw Machine Engineering, 
. 8, Feb. 1947, 45-47. 


Simple fixture permits quick and ac- 
curate measuring of cams in either the 
engineering department or at the ma- 
chine on which the cam is to be used. 


20-92. Designing Tools for Screw Ma- 

chine Production. Screw Machine En- 

gineering, v. 8, Feb. 1947, p. 53-56. 
Circular-tool step corrections. 


20-93. Vibration Vs. Precision in Single 
Point Boring Tools. A. W. Ehlers. Tool 
& Die Journal, v. 12, Feb. 1947, p. 68-70. 
Development and application of 
press-fitted boring-bar extension cap 
of dissimilar metal which resulted in 
sufficient vibration dampening to per- 
mit an increase of boring bar 
length: diameter ratio to 5:1 for work- 
ing cast iron and 5'2:1 for aluminum. 


For additional annotations 
indexed in other sections, see: 





3-51; 11- It; 12-25-29; 18-28; 23- 
7-52; 24-38-64. 
NEW ENGLAND CARBIDE TOOL CO., INC. 


Manutacturers of Precision Carbide Products 


Cambridge 39 Massachusetts 

















21-14. Ball Bushings. Lloyd H. Leonard. 
Steel, v. 120, Jan. 27, 1947, 74-75, 116. 
Designed for round sha ts, new unit 
rovides advantages of low rolling 
riction with unlimited oscillating 
linear travel. Basic operating princi- 
ple involves use of a series of balls 
rolling in continuous oblong tracks 
which supply necessary recirculation. 
21-15. Metal Powder Self-Lubricatin 
Bearings. A. J. Langhammer. Jron and 
Steel Engineer, v. 24, Jan. 1947, p. 93-95; 
discussion, p. 95-97. 

In the oil-cushion bearing, the fac- 
tors of gravity, pressure, etc., which in 
a solid bearing are a liability, cause 
the oil film to be generated and es- 
tablished. They operate under the 
principles of hydraulics rather than 
mechanics. Available in various sizes 
and designs and for many purposes. 


21-16. Aluminum Alloys for Bearings. 
H. Y. Hunsicker and L. W. Kempf. 
SAE Quarterly Transactions, vy. 1, Jan. 


1947, p. 6-29; discussion, p. 29. 

Tests on a number of aluminum 
alloys for antiscoring qualities, fatigue 
resistance, and mechanical stability in 
operation. Optimum bearing charac- 
teristics are found in alloys having a 
plastic, low-melting phase and a rela- 
tively hard phase uniformly distrib- 
uted throughout an aluminum solid 
solution matrix of moderate hardness, 
Tin furnishes the best plastic constitu- 
ent. Addition of silicon forms a hard 
constituent which increases strength 
markedly. Aluminum-tin-silicon-cop- 
per alloy, the most successful alumi- 
num bearing alloy yet developed, may 
be used in centrifugal castings. for 
large-size bearings or in pressure die 
castings and sheet for small thin- 
walled bearings. Manufacturing costs 
are low because of gcod macvinaing 


(Turn to page 42) 




































































Round Tables on 
Three Subjects 
Held at Saginaw 


Reported by V. E. Hense 
Metallurgist, Buick Motor Division 


Three timely subjects—carburizing, 
light metals, and toolsteel—were dis- 
cussed simultaneously at the Jan. 21st 
meeting of the Saginaw Valley Chapter 
@ at Frankenmuth, Mich. 

The discussion of carburizing was 
led by F. E. Harris, furnace engineer, 
Buick Motor Division, G.M.C., with N. 
Nichols of Saginaw Steering Gear Divi- 
sion, G.M.C., as technical chairman. 
Mr. Harris’s introductory talk covered 
the theory of diffusion of carbon in 
austenite and ferrite. He also dis- 
cussed the application of the iron-car- 
bon equilibrium diagram to carburiza- 
tion and decarburization. 

J. C. Smith of the American Magne- 
sium Corp. led the discussion on light 
metals, and A. M. Lennie of the Dow 
Chemical Co. acted as technical chair- 
man. Mr. Smith gave a brief talk 
showing various applications of alumi- 
num and magnesium alloys in marine 
and construction industries. He sup- 
plemented his talk with wien showing 
applications. 

Toolsteel discussion was headed by 
George Roberts, Vanadium-Alloys Steel 
Co., with Thomas King of Buick Motor 


’ 


Division, G.M.C., as technical chairman. 
The talk was centered around the 
proper choice of toolsteels for particu- 
lar applications and showed several 
ways to determine the proper choice 
of toolsteels for the job. He recom- 
mended eliminating unnecessary and 
duplicated specifications and suggested 
reducing them to a maximum of nine 
steels for most shops. 





Talk on Organic Metallics 
Covers Wide Field of Uses 
Reported by ‘W. S. Lienhardt 


General Superintendent 
Metal & Thermit Corp. 


A distinct variation from the usual 


type of program was held by the Calu- 
met Chapter & when L. T. Work, di- 
rector of research and development, 
Metal & Thermit Corp., addressed the 
January meeting on “Organic Metal- 
lies”, 

Dr. Work covered the wide field of 
metal compounds—both inorganic and 
organic—their chemical structure, 
manufacture, and applications. Appli- 
cations of the inorganic metallic com- 
pounds were described in the fields of 
plating, fireproofing and ceramics. Dis- 
cussing the organic cqmpounds, Dr. 
Work talked about the more common 
ones, such as lead tetraethyl, the sili- 
cones and various tin organics which 
are becoming of increasing importance. 


Hardness Range 
For Springs Given 


Reported by R. B. Miclot 


Lunex Co. 


A display board of several hundred 
kinds of springs served to illustrate a 
talk on “Springs and Spring Materials” 
presented by Otto R. Hills, chief engi- 
neer of the William D. Gibson Co., Di- 
vision of the Associated Spring Corp., 
Chicago, before the Tri-City Chapter 
of the American Society for Metals at 
a recent meeting. 

Mr. Hills’ company stocks 50 differ- 
ent types of materials for springs and 4 
handles some 8000 sizes. There are | 
various methods of manufacturing {| 
springs, he pointed out, and then went 
on to discuss spring mechanics, heat 
treatment, pressing operations, and 
hardness ranges necessary to maintain 
best spring quality and still avoid the 
high brittle range in plain carbon and 
alloy steels. 

Many flat springs are made from an- 
nealed stock and then heat treated. 
Desired hardnesses are shown in the 
tabulation below: 


ROCKWELL 

SPRING MATERIAL HARDNESS 
Plain carbon steel C-44 to 48 
Chromium-vanadium steel C-46 to 48 
Silicon-manganese steel C-49 to 53 
Silicon-chromium steel C-50 to 54 
High speed steel C-55 to 59 
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characteristics and the high 
with which the material can be cut 
and finished. 
21-17. How to Pour Bearings. K. T. 
MacGill. Western Machinery and Steel 
World, v. 38, Jan. 1947, p. 94-95. 
Fundamentals for the guidance of 
shop men in pouring babbitt in rela- 
tively small quantities. 
21-18. Drawing Compounds Improve 
Press Potentials. Sam Spring. Ameri- 
can Machinist, vy. 91, Feb. 13, 1947, p. 117- 


28. 

What happens when sliding metal 
surfaces contact under high pressures. 
Friction, welding, composition and ap- 
plication of modern drawing lubri- 
cants, chemical and physical tests 
suitable for production shops and rec- 
ommendations for specific metals. 


21-19. Trends in Development and Ap- 
lication of Cutting Fluids. J. T. Beard, 
r. Transactions of the American So- 

a of Mechanical Engineers, v. 69, Feb. 

194 . 131-137; discussion, p. 137-138. 

The influence that various metals 
have upon the types of cutting fluids 
which are used, and especially on the 
Tole played by the hardness and cut- 
ting qualities of metals. Various groups 
of cutting tools, the influence of de- 
sign of machine tools and the new 
nonpetroleum grinding compounds. 

21-20. Selecting the Proper Cutting 

= Iron Age, Vv. 159, Feb. 20, 1947, p. 


” Charts of cutting fluids for drilling, 
machine reaming, and tapping. 
For additional annotations 
indexed in other sections, see: 
6-37-38-40 ; 20-82; 27-49. 





22-57. Penetration and Welding Speed 
in Contact Are Welding. P. C. van der 
Willigen. Philips Technical Review, v. 
8, Oct. 1946, p. 304-308. 

Advantages in welding technique 
and economy obtainable with the new 
type of electrodes, which were de- 
scribed in a recent article by the au- 
thor, 

22-58. Furnace Brazing Steel Insecti- 
cide Bombs. Allen T. Cole and H. M. 
Webber. Steel, v. 120, Jan. 27, 1947, p. 
70-73, 110, 113-114. 

Plant in which entire layout for fab- 
Wicating 10,000 containers per 8-hr. day 
is planned around two roller heart 

copper brazing furnaces. Principle of 
straight-line flow is maintained by belt 
and roller conveyers through assembly, 
bonding, testing and inspecting proc- 
esses. 
22-59. Kitchen and Bathroom Units for 
Prefabricated Houses, Machinery (Lon- 
don), v. 69, Dec. 26, 1946, p. 811-817. 

Complete kitchen unit, with heater 
to warm living room and hot water 
system, is backed by complete bath- 
room fixtures. Welding operations on 
the linen cupboard, and main assem- 
bly jig for the cupboard. 

22-60. Fixtures Make Welders Flexible. 
Part III. Ed Reilly. American Machin- 
ist, v. 91, Jan. 30, 1947, p. 84-85. 

Loading devices, rotating fixtures 
and gun welders, which, when com- 
bined, speed fabrication of many com- 
mercial units. 

22-61. Resistance Welders Mass-Produce 
Containers. American Machinist, v. 91, 
Jan. 30, 1947, p. 104-105. 

Pictures with brief descriptions show 
how complex 18-gage steel containers 
are made,at a rate of 220 ba hr., by 
forming ahd resistance welding rather 
than deep drawing. . 

22-62. Recommended Spot Welding Pro- 
eedures. Frederick S. Dever. Iron Age, 
v. 159, Jan. 30, 1947, p. 46-50. 

Suggestions for design. Preparation, 
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equipment and inspection for spot 
welds in aircraft structures. 


22-63. Some Notes on Inert-Arc Welding. 
R. F. Wyer. Sheet Metal Worker, v. 38, 
Jan. 1947, p. 137-138. 

The process and its application to 
various metals. 

22-64. Welding Machine Maintenance 
at Ryan Aeronautical Company. C. A. 
Lehton and H. F. Worcester. Western 
Metals, v. 5, Jan. 1947, p. 26-28. 

Systematic methods for maintenance 
and lubrication. Maintenance costs 
have been reduced approximately one- 
third because repairs and adjustments 
become evident before they can take 
on large proportions. Greater utiliza- 
tion of plant machinery and more 
economical operation of production 
tools have been realized. 

22-65. New Oxygen-Are Process for Cut- 
ting Ferrous and Nonferrous Alloys. H. 
R. Clauser. Materials & Methods, v. 25, 
Jan. 1947, p. 78-81. 

The “Oxyarc” process, its applica- 
tions and advantages. An arc is es- 
tablished between the work and a 
coated tubular rod, through which 
oxygen flows. The cutting is accom- 
plished by the combination of melting 
from the high-temperature arc and 
the oxidation reaction. 

22-66. Spot Weld Quality on Low Car- 
bon Steel. J. J. Riley. Steel Processing, 
v. 33, Jan. 1947, p. 36-39. 

Hundreds of welds were made using 
different combinations of weld time, 
electrode force, and welding current. 
Results were correlated to develop 
equations and tables for predicting 
weld quality (tensile shear strength) 
from the above factors, and others 
such as thickness of the work and size 
of the weld. 

22-67. Letter to the Editor. J. F. Lin- 
coln. Steel Processing, v. 33, Jan. 1947, 
p. 40-41. 

President of Lincoln Electric Co. ob- 
jects to emphasis placed on inspection 
of welds for porosity, undercutting, etc. 
He says that, regardless of such de- 
fects, the weld is usually stronger than 
the adjacent metal. 

22-68. Heat Distribution Around the 
Welding Arc. N. N. Rykalin. Engineers’ 
Digest (American Edition), vy. 4, Jan. 
1947, p. 16-18. ‘ 

Deals with three ideal cases from a 
mathematical point of view. These 
are: a point source of heat traveling 
over a solid body; a linear source of 
heat traveling over a thin plate; and a 
laminar source of heat traveling alon 
a rod of small cross section. Effect o 
arc movement is shown eraphically. 
Theoretical calculations agree well 
with measurements. (Condensed from 
Avtogennoe Delo, no. 2, 1946, p. 6-11.) 

22-69. Welded Construction of a Drop- 
Shaped Container for Liquid Fuel. En- 
gineers’ Digest (American Edition), v. 
4, Jan. 1947, p. 44. 

New design of 123,000-cu.ft. tank re- 
cently erected in France and method 
of erection. Condensed from Le Genie 
Civil, v. 123, Nov. 1, 1946, p. 298.) 

22-70. Air Pressure Speeds Automatic 
Welding. Steel, v. 120, Feb. 3, 1947, p. 97, 
144, 146. 

Application involves high air pres- 
sure up to 1000 psi. to control se- 
quences in fast, automatic multispot 
resistance welding. A second develop- 
ment is a storage battery-powered ma- 
chine that provides excessive power 
needed for flash welding aluminum. 


22-71. San Francisco’s Own Resistance 
Welders. Ralph G. Paul. Western Ma- 
chinery and Steel World, v. 38, Jan. 1947, 
p. 86-89, 110. 
Theoretical considerations influenc- 
ing design of equipment for resistance 
welding. 


22-72. Spot Welding Technique. Fred- 
erick S. Dever. Western Machinery and 
Steel World, v. 38, Jan. 1947, p. 100-105. 
Experiences at Ryan Aeronautical 
Corp. on design, selection of material, 
preparation of parts, and equipment. 





22-73. Economics of Arc gga J. A, 
a Welding, v. 15, Jan. 1947, p. 2- 


Factors which determine the eco- 
nomic application of welding. Mate- 
rial preparation, design, electrode size, 
welding current, duty cycle and joint 
accuracy from an essentially practical 
standpoint. 

22-74. Resistance Welding in Mass Pro- 
duction. A. J. Hipperson and T. Watson. 
Welding, v. 15, Jan. 1947, p. 11-24. 

Suitability of the different processes 
for various materials and types of 
joints. 

22-75. Maintenance of Are Weldin 
Plant. E. W. Harding. Welding, v. 15, 
Jan. 1947, p. 25-28. 

Practical information regarding the 
care of are welding plant. Recom- 
mendations should help to save both 
time and money. 


22-76. Oxygen Cutting. Part VII. E. 
Seymour Semper. Welding, v. 15, Jan. 
1947, p. 29-33. 
Latest type of equipment and tech- 
nique; appropriate operating data. 
22-77. Method of Restoring the Wob- 
blers of Cast Iron Rolls. I. D. Kuzema, 
A. I.-Serpokrylov, and V. S. Aristov. 
Welding, v. 15, Jan. 1947, p. 37. 
Machinable gray cast iron was de- 
posited using cast electrodes, the com- 
position of which is given. Also de- 
scribes mechanical setup. ‘Abstracted 
from Avtogennoe Delo, no. 10, 1945.) 


22-78. Gas Welding of Aluminized Steel. 
G. N. Kulakova. Welding, v. 15, Jan. 
1947, p. 37. 
Composition of a flux which gave 
good results. (Abstracted from Avto- 
gennoe Delo, no. 10, 1945.) 


22-79. Glass-to-Metal Joints. J. H. Par- 
tridge. Sheet Metal Industries, v. 24, Jan. 
1947, p. 119-128. 

Techniques employed for glass-to- 
metal seals made by direct fusion. 
Some examples of the two classes of 
joints and data for the thermal ex- 
pansion of the glass and metal and 
the maximum stress in typical joints, 


22-80. The Development and Improve- 
ment of Spot Welding Electrodes. G. F. 
James. Sheet Metal Industries, v. 24, 
Jan. 1947, p. 159-166. 

Application of copper alloys in the 
manufacture of electrode tips. Prin- 
cipal aim was to determine optimum 
welding conditions for several types of 
copper alloy electrodes. Effects of 
electrode tip diameter and life were 
studied and considerable work was 
done on the evaluation of the effects 
of hardness, annealing at various tem- 
peratures and resistance to wear. 


22-81. The Welding of Nonferrous Met- 
als. (Continued.) Part VIII. E. G. 
West. Sheet Metal Industries, y. 24, Jan. 
1947, p. 167-172. 

Welding of copper and its alloys, 

(To be continued.) 

22-82. The New Brown Boveri Auto- 
matic Arc Welding Head. Brown Boveri 
eee v. 33, April-May 1946, p. 107- 


A machine for bare-wire electrode 
welding. Principle used not only in- 
sures exact control and simplicity of 
use but also reliable operation, at- 
tained by avoiding the use of auxiliary 
gear and mechanisms. Control is en- 
tirely automatic, the winding being 
completely enclosed. 

22-83. Heliarec Welding. R. J. Anderson. 
Canadian Metals & Metallurgical Indus- 
tries, v. 10, Jan. 1947, p. 14-21. 

The welding torch; pcwer require- 
ments; typical applications. Tables 
give recommended welding current 
values. 

22-84. Weldability of Malleable Cast 
Iron, T. J. Palmer. Transactions of the 
Institute of Welding, v. 9, Dec. 1946, p, 
183-188, 

Examines the various factors in- 
volved in order to explain why this 
material is not amenable to welding, 
particularly fusion welding. 

(Turn to page 44) 
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New Western Ontario Chapter 


Receives Charter From Trustee Fecke 


Reported by W. L. Barkey 
Spramotor Limited 


Presentation of the chapter charter 
to Howard J. Wright, first chairman of 
the newly formed Western Ontario 
Chapter of the American Society for 
Metals, was formally made at the first 
meeting of the group in London, Ont., 
on Jan. 31. Arthur E. Focke, A.S.M. 
national trustee, presented the charter 
and addressed the chapter on “The 
Metallurgist, the A.S.M., and the Metal 
Industry”. 

Dr. Focke, who is chief metallurgist, 
Diamond Chain and Mfg. Co., Indian- 
apolis, Ind:, gave a brief history and 
outline of the society’s objectives. He 
credited chapter organization with mak- 
ing it possible for members great dis- 
tances from the central offices to- get 
just as much out of the A.S.M. as 
members close to the headquarters city. 

The basic purpose of the society, he 
said, is to educate all its members by 
means of lectures, courses of instruc- 
tion, and publications, by specialists in 
every field of the metal industry. It is 
important, he continued, to teach a man 
how to teach, for a man who is unable 
to pass on the knowledge he has ac- 
crued is a loss to society and industry. 

In accepting the charter, Mr. Wright 
traced the history of the organization 
of the chapter. Thousands of tons of 
metal are produced annually in the 
London area, he pointed out, and 90% 
of it is consumed in western Ontario. 

A. B. Lawrason, chairman of the On- 
tario Chapter, which is now in its 27th 
year, also welcomed the new group and 
offered any help that the parent body 
could give. 





Promoted by Ryerson 


C. D. D’Amico @ has been named 
manager of the special steels depart- 
ment at the Los Angeles plant of 
Joseph T. Ryerson & Son, Inc. He will 
be in charge of sales of both alloy and 
stainless steels. 

Mr. D’Amico is a graduate of Wayne 
University and received his Ph.D. from 
University of Michigan. He has had 
practical experience in a variety of 
producing and consuming positions— 
at Rich Manufacturing Corp., Standard 
Oil Co. of California, Pacific States 
Steel Corp., Vulcan Steel Foundry Co. 
and Joshua Hendy Iron Works. 

Active in metallurgical circles on 
the West Coast, Mr. D’Amico is vice- 
chairman of the Golden Gate Chapter 
@ and is also vice-chairman of the 
General Committee for the Western 
Metal Congress, currently in session in 
Oakland, Calif. 





Claud S. Gordon Promotes Manka 


Vincent Manka, for the past three 
years general sales manager for the 
Claud S. Gordon Co., Chicago, has been 
appointed vice-president. 


Howard J. Wright, First Chairman 
(Left), Accepts the Charter of the 
New Western Ontario Chapter From 
National Trustee Arthur E. Focke 





Comparisons of Jet Engine 
And Gas Turbine Made 


Reported by Kurt Siems 
Cincinnati Milling Machine Co. 


With an authority on turbo-jet en- 
gines as speaker for its December 
meeting, the Cincinnati Chapter @ 
sponsored a joint meeting with the 
Engineering Society of Cincinnati and 
the Cincinnati Section of the American 
Society of Mechanical Engineers. 
Speaker was H. J. Clyman, assistant 
to manager, engineering department, 
aviation gas turbine division, Westing- 


house Electric Corp., and his subject 


was “The Aviation Gas Turbine of 
Today and Tomorrow”. 

Mr. Clyman related in considerable 
detail the history of the gas turbine, 
with special emphasis on the develop- 
ment of the axial flow aircraft gas 
turbine as marketed by Westinghouse, 
and the meteoric advances made dur- 
ing the war in design improvements, 
weight reduction and performance ef- 
ficiency in these engines. Principles of 
operation along with materials used 
in construction were explained. 

Other illuminating data were revealed 
on a German engine of similar design. 
This information had been obtained by 
Mr. Clyman as a member of an Army 
Technical Investigating Mission to that 
country. 

Performance and efficiency compari- 
sons between straight jet-type engines, 
geared gas turbine propeller engines, 
and conventional reciprocating motors 
as we know them today showed that 





J. R. Vilella Speaks on 
Metallographic Technique 


Reported by W. E. Borin 
Metallurgist, Underwood Corp. 

Speaking on his favorite subject, 
“Metallographic Technique for Steels”, 
J R. Vilella of the United States Steel 
Corp. Research Laboratory at Kearny, 
N. J., presented his excellent collection 
of slides before the January meeting of 
the Hartford Chapter ©. 

Mr. Vilella systematically. reviewed 
the fundamentals involved in photomi- 
croscopy with emphasis on the prepara- 
tion of specimens and the correct use 
of the optical system. 

In explaining each of his photomi- 
crographs, the speaker pointed out sev- 
eral common sources of error and re- 
sulting incorrect interpretations. Mean- 
while, in the light of his own excellent 
technique, he pointed out the obsoles- 
cence of the words “troostite” and “sor- 
bite”. 





Lounsberry New Tech. Dir. 
Of Allegheny Ludlum 


Frank B. Lounsberry @ has been 
named vice-president and technical di- 
rector of Allegheny Ludlum Steel Corp, 
to succeed Vere B, Browne, who is 
retiring after 38 years with the com- 
pany. Mr. Lounsberry, whose former 
title was vice-president in charge of 
methods and processes, had been asso- 
ciated with the Atlas Steel Co., Dun- 
kirk, N. Y., and remained with this 
company through its merger with the 





F. B. Lounsberry V. B. Browne 


Ludlum Steel Co. and the Allegheny 
Steel Co. 

Mr. Lounsberry has announced sev- 
eral new appointments for Allegheny 
Ludlum. Laurence C. Hicks @ will be 
assistant director of research. John H. 
Crede will succeed Dr. Hicks as associ- 
ate director of research in charge of 
magnetic steel and allied products; 
Claude M. Sheridan has been appointed 
associate director of research in charge 
of stainless steel and allied products; 
and William J. Baldwin @ has been ap- 
pointed chief plant metallurgist at the 
Watervliet, N. Y. plant. 





each one of these three types of power 
plants has its own definite sphere of 
operation in which it works to better 
advantage and with greater efficiency 
than either of the other. two. 
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22-85. Welding Builds Stainless-Steel 
Kettles. Clyde B. Clason. Welding 
Engineer, v. 32, Feb. 1947, p. 39-43, 72. 

eo ipment and procedures employed 

by Groen Mfg. C 

22-86. Hitting Senchae Before It’s Due. 
C. A. Lehton and H. F. Worcester. 
pie Engineer, v. 32, Feb. 1947, p. 


49-5 

How a planned preventative main- 
tenance program has eliminated shut- 
downs and reduced by one-third the 
costs of keeping welding equipment in 
order. 

22-87. R-E menting one Why It Works. 
B. E. Rector. Welding Engineer, v. 32, 
Feb. 1947, p. 52-54. 

Nontechnical explanation of what 
radio-frequency heating is and how it 
is used for brazing and hardening. 

22-88. Welding in the Cement Industry. 
Aubrey Smith and Walter J. Campbell. 
Welding Engineer, v. 32, Feb. 1947, p. 
62-65. 
Examples of application of welding 
as a means of building new equipment 
and keeping existing equipment in 
perfect operating condition. 
22-89. Powder Cutting and Scarfing. D. 
H. Fleming. Welding Engineer, v. 32, 
Feb. 1947, p. 66-70, 113. 

How use of a metallic powder pro- 
vides a versatile process capable of 
handling a wide variety of alloy com- 
positions from ingot form to finished 
product. 

22-90. All-Welded Sheaves. T. W. ily , 
Welding Engineer, v. 32, Feb. 1947, p. 

Three pieces of steel are welded to- 
gether in the same manner as a fab- 
ricated wheel or gear from a hub, web 
and rim. 

a 91. Welding Sheet Metal for Enamel- 
Orville F. Barnett. Finish, v. 4, 
Feb. 1947, p. 17-19, 56, 58. 

Two separate approaches suggested 

for eliminating the spalling of enamels. 
22-92. Metal-to-Metal Adhesives. Thomas 
D. Perry. Plastics, v. 6, Feb. 1947, p. 26, 
28-29, 85-87. : 
Charts, tables, and description give 
properties of metal-to-metal joints 
made using “Redux”, a phenol-for- 
maldehyde adhesive. 
22-93. Repair Maintenance Fabrication 
in the Plant Weldery. Meat Packing 
rei Industry and Welding, v. 20, Feb. 
1947, 40-41, 83-86. 
iesinmenit and operations in a meat 
packing plant. 
22-94. Taking Stock of Resistance Weld- 
ing. Part If. John E. Ponkow. Indus- 
try and Welding, v. 20, Feb. 1947, p. 44- 
454,92-93. 

* New techniques in the spot welding 

of aluminum and galvanized material. 
22-95. Automatic Welding Corrosion Re- 
sistant Metals. R. J. Anderson and H. 
J. Roberts. Industry and Welding, v. 20, 
Feb. 1947, p. 48-50, 52. 54. 

New procedures for welding copper, 
nickel, monel, nickel-clad, the stain- 
less alloys and 4 to 6% chromium steel. 


22-96. Molybdenum Steel Riveting. Jron 
Age, v. 159, Feb. 13, 1947, p. 49. 

Device has been used successfully in 
the assembly of turbine blading for the 
riveting of the blades to diaphragms. 
Employs tungsten-carbide tip shrouded 
in a molybdenum steel cup. 

22-97. Handling Is the Answer in Weld- 
ing Loco Boilers. American Machinist, 
vy. 91, Feb. 13, 1947, p. 106-107. 

Procedures at American Locomotive 

Co. at Schenectady. 


22-98. Magnetic ae set Tracing In- 
creases Accuracy of Shape- a 
Hy yal Engineering, v. 18, Feb. 1947, 


Single blowpi accuracy of +0.010 
in. and four-blowpipe accuracy to 
+0.0150 in. are claimed for the Oxweld 
Type CM-41 machine. 


22-99. Welded Steel Tubing Improves 
Truck Body Construction. Product En- 
gineering, v. 18, Feb. 1947, p. 99. 
Standard sizes of square and rec- 
tangular steel tubing are welded to 
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form custom truck bodies. Steel body 
is claimed to be 25 to 30% lighter and 
50% stronger than the wooden type. 


22-100. Assembly of Aluminum Parts by 
Furnace and Dip Brazing Methods. A. 
H. Peterson. Product Engineering, v. 18, 
Feb. 1947, p. 115-117. 

Design details for aluminum parts to 
be joined by furnace or dip brazing 
methods. Use of jigs, self-positioning 
assemblies, tack welding and riveting 
to hold assemblies during brazing. 
Cleaning and corrosion protection of 
brazed assemblies. 


22-101. Flux-Injection Cutting Stainless 
Steels. Part I. G. E. Bellew. Steel, v. 
120, Feb. 17, 1947, p. 86-88, 115. 
Injected directly into the cutting- 
oxygen stream, flux chemically re- 
moves obstructing oxides to expose 
fresh base metal to the cutting jet in 
this latest process of severing stain- 
less. Fundamentals, capacities, and 
advantages of the methods. (To be 
continued.) 


22-102. Dual Joining Method, Steel, v. 
120, Feb. 17, 1947, p. 104-105. 

Method employed by fabricator of 
steel igloos for Navy's reserve fleets. 
Fasteners and welding “team” to seal 
half spheres protecting guns against 
atmospheric attack. 


22-103. Electric Are Welding of Copper- 
Base Alloys. H. Hose. Machinery, v. 53, 
Feb. 1947, p. 178-181. 

Recommended procedures for join- 
ing silicon bronze, beryllium copper, 
aluminum bronze, and brasses of vari- 
ous compositions. 


22-104. Automatic Are Welding Boosts 
Tank Production. Production Engineer- 
Hid & Management, v. 19, Feb. 1947, p. 78, 


Automatic welding, supplemented by 
clever jigs and fixtures, reduces actual 
welding time on tanks to one quarter 

‘of that required for manual welding. 


22-105. Welding Fixtures for Mass Pro- 
duction. Part HI. A. E. Rylander. Tool 
Engineer, v. 18, Feb. 1947, p. 27-30. 
“Merry-go-round” consists of a ring 
running on a circular track. The work 
moves to the machine and away from 
it, on a single belt conveyer, with one 
operator loading and unloading. Eight 
welders, disposed in staggered position 
inside and outside the conveyer, pro- 
duce at the rate of 240 completed as- 
semblies per hour. Front cross bar 
of an automobile frame used as as- 
sembly example. 


22-106. Induction Soldering Speeds Pro- 
duction. Electronic Industries & Elec- 
tronic Instrumentation, v. 1, Jan. 1947, 


3. 
How technique is Meee to produc- 
tion of stainless steel kitchen utensils 
at Adel Precision Products Corp., 
Huntington, W. Va. 


22-107. New Development in Blind Riv- 
— Metals, v. 5, Feb. 1947, 
p. - 


New rivets utilize a new upsetting 
technique. Each rivet is an assembly 
of two parts—a special hollow body 
with a hole drilled through it, and a 
stem, assembled in the hole. The rivet 
is upset in the work by pulling the 
stem through the rivet with a pneu- 
matic or manual gun. When the stem 
is pulled, it forces the shank of the 
rivet to expand and completely fill the 
hole in the work. Needs just one oper- 
ator. Other production economies. 


For additional annotations 
indexed in other sections, see: 
3-24-51: 6-29; 12-28: 18-26; 20-82- 
83; 23-31-32-33-37-38-44-49-51: 24- 
35-40-45-58 ; 25-13-27; 27-46. 





LATEST NEWS O 
RESISTANCE WELDING 
be found each month in the WELDING 
PICTORIAL, Ask to be put on the mailing list, 
Progressive Welder Co. Detroit 12, Mich. 














23-23. Progress in the Tin-Consuming 
Industries. John Ireland. Metallurgia, 
v. 35, Dec. 1946, p. 97-100. 

Review is limited to the past two 
years. Progress directed to tin con- 
servation: the newer uses are exempli- 
fied by the application of tin to steel 
as a pretreatment for paint, electro- 
deposited tin-zinc alloys as a new pro- 
tective coating for steel, and flux de- 
gassing in bronze manufacture as the 
avenue to a range of high-quality 
alloys with greatly improved mechani- 
cal and corrosion resistant properties. 

23-24. Zine and Its Alloys. B. Walters. 
Metallurgia, v. 35, Dec. 1946, p. 101-103. 

The changeover from wartime to 
peacetime conditions has affected the 
various uses of zinc; certain more re- 
cent applications of the metal. 

 é = The Use of Isotopes as Tracers. 

H. W. Aten, Jr. and F. A. Heyn. 
Phils 1 Technical Review, v. 8, Oct. 1946, 
p. 296-30 

Possible uses in metallurgical field 
are: checking the amount of phos- 
phorus in molten steel; checking mer- 
cury vapor concentration in air; 
checking the extent of solution of 
alloy additions to metals; study of 
transfer of minute quantities of metal 
from one surface to another as a fac- 
tor in friction or lubrication studies. 
Numerous additional applications to 
varied fields are discussed briefly. 

23-26. Nonferrous Sonat Wire for Mov- 
ing-Coil Meters. Moerel and A. 
Rademakers. Philips Technical Review, 
v. 8, Oct. 1946, p. 315-319. 

The material for the rotating sys- 
tem of moving-coil meters sometimes 
contains particles of iron. Their fer- 
romagnetism combined with inhomo- 

eneity of the magnetic field causes 

efects in the measuring instrument. 
Measures are discussed for keeping the 
copper wire used for the moving coil 
as free of iron as possible. 
23-27. The Manufacture of Fish Hooks. 
nie 4 (London), v. 69, Dec. 26, 1946, 
p. 822-8 

rials in various stages of their 

production. Special machinery used. 


23-28. Double-Wall Tubing. Steel, v. 
120, Jan. 27, 1947, p. 76, 120-121. 


Double-wall tubing made of nickel" 


or monel combines high ductility and 
other mechanical properties with cor- 
rosion resistance. Bonded joints can- 
not be separated at temperatures un- 
der melting point of base metal. 
23-29. Magnesium Bathinette. L. M. 
a. Modern Metals, vy. 2, Jan. 1947, p. 


13-lb. unit utilizes extruded magne- 
sium tubing in the main framework. 
Members are joined together by a slot 
and key arrangement. 

23-30. Aluminum Architectural Uses 
Broadening. E. V. Sparpnech. Modern 
Metals, v Jan. 1947, p. 16-18. 

Rural ee are Se gre ey | 
rapidly, residential uses multiplyin 
and aluminum has distinct industria 
appeal. 

23-31. Sandwich Materials: Metal Faces 
Stabilized by Honeycomb Cores. W. W. 
Troxell and H. C. Engel. Society of 
Automotive Engineers, Inc., Preprint, 
1947, 12 p 

General advantages and disadvan- 
tages of balsa wood and honeycomb. 
Information Pweenag to sandwich 
constructions having 24S-T alclad alu- 
minum alloy faces and a particular 
type of honeycomb core, the structure 
being bonded by one particular adhe- 
sive. 

23-32. Experiences of an Aircraft Manu- 
facturer With Sandwich Maierial. H. B. 
Gibbons. Society of Automotive Engi- 
neers, Inc., Preprint, 1947, 12 p. 

(Turn to page 46) 























Carrier Gas to Control Surface Carbon 
In Carburizing Described by de Coriolis 


Reported by E. M. Sherwood 
Metallurgist, Sperry Gyroscope Co., Inc. 


Practical aspects of gas carburizing 
were featured by E. G. de Coriolis, di- 
rector of research of Surface Combus- 
tion Corp., in a talk on “Furnace At- 
mospheres as Applied to Carbon Con- 
trol” before the New York Chapter &. 

Early applications of gas to carbur- 
izing made no attempts to remove the 
deposited carbon black resulting from 
the catalytic breakdown of hydrocar- 
bons such as methane, according to Mr. 
de Coriolis. When this operation was 
conducted in a tumbling barrel type of 
retort, the mechanical action kept the 
metal surfaces clear of deposited carbon 
so that fresh incoming gas could con- 
tinue the reaction between the carbon 
in the gas and the exposed steel sur- 
face. If no tumbling took place, the 
steel surface would promptly coat with 
a layer of carbon which became imper- 
vious to the action of gases and hence 
tended to arrest carburizing. 

The first attempts made to carry on 
the operation in a pusher-type retort 
consisted in adding to the carbonaceous 
gas in the muffle a carrier gas contain- 
ing enough carbon dioxide to react with 
the deposited carbon on the surface of 
the steel, thus freeing it from excessive 
carbon and allowing fresh portions of 
carbonaceous gas to contact the steel 
surfaces. This method met with a 
good deal of success by making it pos- 
sible to carburize a wide variety of 
steel parts. Nevertheless control of 
surface carbon was extremely difficult 
because a rather close balance had to 
be kept between the decarburizing 
effect of the carbon dioxide of the car- 





Georgia Chairman Named 
President of Atlantic Steel 


R. 8. Lynch, chairman of the Georgia 
Chapter @, has been elected president 
and a member of the board of directors 
of the Atiantic Steel Co., Atlanta, 
Georgia. Mr. Lynch 
has been previously 
associated with the 
American Sheet & 
Tinplate Co., United 
Alloy Steel Corp., 
Republic Steel Corp., 
and Rigid-Tex Corp. 
He joined the staff 
of the Atlantic Steel 
Co. in Sept. 1944 as 
vice-president. 

While with Rigid- 
: Tex Corp. Mr. Lynch 

R.S. Lynch — was instrumental in 
developing a special rolled alloy which 
was used in connection with the radio 
proximity fuse during the war; he was 
recently cited by the U. S. Navy for 
his outstanding development work on 
this specialized project. During the 
past year Mr. Lynch served on the & 
National Nominating Committee. 


rier gas and the carburizing effect of 
the carbonaceous gas introduced to the 
muffle. 

More recently a carrier gas has been 
developed made by catalytic cracking of 
a closely held ratio of air and carbona- 
ceous gas resulting in a mixture that is 
approximately 40% nitrogen, 40% hy- 
drogen and 20% carbon monoxide. To 
this mixture is added a small percent- 
age (seldom exceeding 10°) of a car- 
bonaceous gas such as natural gas; this 
is introduced into various portions of 
the muffle or the laboratory of a radi- 
ant tube furnace in which the carburiz- 
ing operation is conducted. 

The 40-40-20 gas mixture actually 
contains a slight amount of water va- 
por; by controlling the percentage of 
the water vapor it is possible to control 
the carbon concentration on the surface 
of the steel. Mr. de Coriolis also men- 
tioned a dew point recorder recently 
developed which accurately determines 
the percentage of moisture in such 
gases and facilitates manipulation. 





Advantages of Dies 
Made of Hot Melt 


Plastics Enumerated 
Reported by R. H. Olmsted 


Technical Assistant 
Farrel-Birmingham Co., Inc. 


The almost unbelievable variety of 
items, colors and shapes that can be 
made from waste material of cotton- 
seed oil mills was spectacularly shown 
in a colored talking picture “Careers 
for Cellulose” in New Haven on Nov. 
14. The film served as supplementary 
illustration to a talk by W. O. Bracken, 
assistant product supervisor, cellulose 
product department, Hercules Powder 
Co., Wilmington, Del., on “Tools and 
Dies for Plastics and Plastic Jigs and 
Fixtures”. 

The occasion was a combined meet- 
ing of the New Haven Chapter & and 
the New Haven Section of the Ameri- 
can Society of Tool Engineers. 

Since a given molding powder com- 
pany may have hundreds of formula- 
tions of a given single material such 
as cellulose acetate, it is highly impor- 
tant that toolmen know their materials 
and applications, Mr. Bracken pointed 
out. The three general fields of plastics 
in the tool industry are for tool handles 
and parts, tool packages, and casting 
plastics for tools to be used in hydro- 
press and punch press work. 

Although he discussed many ex- 
amples of applications in each of these 
fields, outstanding uses were for such 
items as screw driver handles, hot 
melt stripping compounds for protect- 
ing tools from corrosion during ship- 
ping and for protecting cutting edges 





Promoted by Bausch & Lomb 





L. B. McKinley 


1. L. Nixon 


Ivan L. Nixon ©, instrument sales 
manager for Bausch & Lomb Optical 
Co., Rochester, N. Y., since 1932, has 
been named manager of the instrument 
division. He has been with the com- 
pany since 1907. His successor as ine 
strument sales manager is J. Lysle 
McKinley, who joined Bausch & Lomb 
in 1923. He became Mr. Nixon’s assist- 
ant less than a year ago. 





of tools during handling, and _ finally 
for drop hammer punches, double action 
dies, jigs, and forming blocks. Some 
of the advantages of dies, made of hot 
melt plastics in comparison with those 
made of lead, for instance, are light 
weight, low die inventory (they can be 
broken up, remelted and recast), equal- 
ized pressure in stamping, no necessity 
for fitting, and suitability for forming 
easily cracked metals such as mag- 
nesium. 





Movie Shows Material Handling 


A new movie on material handling, 
“Payloads Pay Off”, has been released 
by the Institute of Visual Training. 
It will be di8tributed through the 
facilities of both the Itstitute, whose 
headquarters are 40 East 49th St. 
New York, and the Automatic Trans- 
portation Co., 149 West 87th St, 
Chicago. 

A three-reel, 26-min., black and 
white sound picture, it features Gregory 
Abbott, chief commentator for Para- 
mount Newsreel, as narrator. It was 
filmed with the cooperation of General 
Electric Co., at whose Pittsfield, Mass., 
works much of the action was photo- 
graphed. 





$2000 Welding Prizes Offered 


Two thousand dollars in cash prizes 
will be awarded in 1947 by the Re- 
sistance Welder Manufacturers’ Asso- 
ciation, for outstanding papers dealing 
with resistance welding subjects, ae- 
cording to announcement of the con- 
test. Judges will be appointed by the 
American Welding Society, and awards 
will be made at its 1947 fall meeting. 

The contest will close on July 31, 
1947. Information on requirements for 
submission of papers should be re- 
quested from the American Welding 
Society, 33 W. 39th St., New York 18. 
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Sandwich material is known as 
“Metalite”, faces of which are _nor- 
mally made of high-strength alumi- 
num alloy and the core of a low-den- 
sity balsa wood. Found advantageous 
to arrange the balsa with the grain of 
wood normal to the metal faces. A 
two-stage bonding operation is em- 

loyed. In the first stage Cycleweld 
ES cement is cured on the metal faces 
only. Final bonding of the faces to 
the core is accomplished with a medi- 
um temperature phenolic resin adhe- 
sive. This material is fabricated into 
a few elemental shapes, illustrating 
fiat, single and double curvature form- 
ing. Experience with the sandwich 
material. 

23-33. Philosophy for Design of Sand- 
wich Type Structure. John F. Korsberg. 
Society of Automotive Engineers, Inc., 
Preprint, 1947, 7 p. 

Requirements of this type of struc- 
ture for aircraft. Testing procedures, 
and current and proposed research 
— in this field at Boeing Air- 
crait. 

23-34. Bardco Manufacturing & Sales 
Company. Western Metals, v. 5, Jan. 
1947, p. 18-21. 

Story, in pictures with explanatory 
notes, of the various operations in 
foundry, machine shop and final as- 
sembly for manufacture of motor- 

enerator sets and gates and valves 
or irrigation systems. 

23-35. Aluminum Advances on All Fronts. 
Fred P. Peters. Scientific American, v. 
176, Feb. 1947, p. 63-65. 

Its economic advantages, increased 
strength, the new clads and some of 
the other alloys; possibility of wide 
application. 

23-36. Santa Fe Stainless Steel Refrig~ 
erator Car Is Placed in Test Service. 
aed Age, Vv. 122, Feb. 1, 1947, p. 273- 


“Illustrated article describes new 40- 
ton car. 
23-37. Pools of Steel. Alden Stahr. 
ee acca Digest, v. 4, Jan. 1947, 
p. 10-11. 


Use of welded steel for home swim- . 


ming pools. (Reprinted from Ameri- 
can Home.) 
23-38. Welded Steel-Plate Axlebox: 


L.M.S. Railway. Engineering, v. 163, 
Jan. 10, 1947, p. 43. 

New construction of axlebox used on 
British railway. 

23-39. Factory-Built Aluminum Houses. 
Machinery (London), v. 70, Jan. 9, 1947, 
p. 35-44. 

Factory arrangements and _ press 

operations in two British factories. 
23-40. Aluminum Luggage. Erle P. 
Halliburton, Jr. Western Machinery and 
Steel World, v. 38, Jan. 1947, p. 74-77, 111. 

All operations, from raw stock to 
finished product. 

23-41. Air Skiff by Douglas. Western 
Machinery and Steel World, v. 38, Jan. 
1947, p. 78-80, 112. 

Assembly procedures for aluminum 
boat. 

23-42. Oakland Transformer Plant, 
Western Machinery and Steel World, v. 
38, Jan. 1947, p. 82-85. 

How transformers are made. De- 
sign; fabrication of wire for coils; as- 
sembly of coil forms, steel core, and 
other parts. 

23-43. Aluminum Tucker “Torpedo”. 
Aluminum and Magnesium, v. 3, Jan. 
1947, p. 15, 20. 

Automobile has bumper and grill of 
heat treated aluminum. Doors and 
rear and front deck panels also made 
of stamped sheet aluminum. Suspen- 
sion members are aluminum forgings 
as are the housings on the hydraulic 
disk type brakes. Steel is retained as 
the major component in the chassis, 
the welded tubing frame, the one-piece 
top and the fenders. 

23-44. Welded Dragline Booms of 150- 
Ft. Length. H. Gottfeldt. Transactions 
of the Institute of Welding, v. 9, Dec. 
1 p. 189-203. 

Development of boom used for strip 
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mining of coal in Britain. Structural 
design details. 
23-45. The Heat’s On. Die Castings, v. 
5, Feb. 1947, p. 17, 31. 

Details of an assembly which in- 
cludes a constant level valve, safety 
trip mechanism, and a large-capacity, 
easily cleaned strainer, housed in a 
corrosion resistant zinc-alloy die cast- 
ing. Deep intersecting tubular pas- 
sageways are part of the reason for 
die casting the housing of this valve 
for oil burning equipment. 

23-46. A Sound Investment. Die Cast- 
ings, v. 5, Feb. 1947, p. 18-20, 35. 

Story of part which die castings 
have played in making the wire re- 
corder economically practical for do- 
mestic consumption. 

23-47. Some Cost Reduction Factors in 
Typewriter Design. Die Castings, v. 5, 
Feb. 1947, p. 26-28, 30. 

Costs are compared between three 
gray iron typewriter components and 
the aluminum die castings which re- 
placed them. 

23-48. Thread-Cuiting Screws in Die 
Castings. Harbison Meech. Die Cast- 
ings, v. 5, Feb. 1947, p. 52, 54, 56, 58. 

How these screws eliminate manu- 
facturing operations, simplify assem- 
bly, and improve fastening. 

23-49. Welded Piles for a Pier. Henry 
Schutz. Welding Engineer, v. 32, Feb. 
1947, p. 44-45. : 

A type of steel pile, fabricated by 
welding H-beams. 

23-50. Performance of the New Alnico 
Permanent Magnet Materials. F. W. 
Merrill. Electrical Manufacturing, v. 
39, Feb. 1947, p. 72-77, 182, 184, 186. 

After an analysis of permanent mag- 
net theory, the suitability of the newer 
Alnico alloys, for either fixed or vari- 
able air-gap apparatus, is discussed 
through interpretation of their de- 
magnetization curves, 

23-51. Use of Steel Forms for Concrete 
House Production. Walter J. Brooking. 
Iron Age, v. 159, Feb. 13, 1947, p. 57-62. 

Weld fabrication of the steel house 
forms, method of setting up the forms, 
pouring of the monolithic structure, 
and some of the unusual prime movers 
used in the production process. 

23-52. New Methods Aid Volume Output 
of Industrial Engines. G. C. Robechaud. 
Production Engineering & Management, 
vy. 19, Feb. 1947, p. 55-58. 

How generous use of die-cast com- 

nents, — with special purpose 
ools and fixtures, has effected a re- 
duction in weight and cost of indus- 
trial gasoline engines at the new West 
Coast plant of McCulloch Motors. 

23-53. Metal Printing. C. W. Dickinson. 
Steel, v. 120, Feb. 17, 1947, p. 112. 

Development of offset metal print- 
ing, its present and potential appli- 
cations. 

23-54. Electronics Speeds up Today’s 
Factory Jobs. Electronic Industries & 
Electronic Instrumentation, v. 1, Jan. 
1947, p. 2-3. 

Applications in production of bull- 

dozers at Caterpillar Tractor Co. 
23-55. Tools and Techniques for Truck- 
Trailer Production. Fred M. Burt. Tool 
Engineer, v. 18, Feb. 1947, p. 18-26. 

Operating sequences, with some cov- 
erage of tie manufacture of the huge 
— and special units at Fruehauf 
Trailer Co. of California. Straight- 
line flow and continuity of movement 
are major factors in efficiency. 


For additional annotations 
indexed in other sections, see: 
3-30; 5-14; 12-28; 14-44; 20-82; 22- 
59-99-106; 24-60; 25-13-15-16; 27- 
38. 





FREE COST-CUTTING IDEAS 
Through resistance welding. Ask for 
the monthly WELDING PICTORIAL 


Progressive Welder Co. Detroit 12, Mich. 

















24-32, Conmanentee Strength of 24S-T 
Aluminum-Alloy Flat Panels With Lon- 
gitudinal Formed Hat-Section Stiffeners, 
Evan H. Schuette, Saul Barab, and How- 
ard L. McCracken. National Advisory 
Committee for Aeronautics Technical 
Note No. 1157, Dec. 1946, 15 p. 
Results tabulated and charted. 


24-33. Column and Plate Compressive 
Strengths of Aircraft Structural Mate- 
rials, Extruded 0-1HTa Magnesium Alloy. 
George J. Heimer] and Donald E. Niles. 
National Advisory Committee for Aero- 
nautics Technical Note No. 1156, Jan. 
1947, 9 p. 

Strengths were determined both 
within and beyond the elastic range 
from tests of flat-end H-section col- 
umns and from local-instability tests 
of H, Z, and channel-section col- 
umns. 


24-34. Effect of Rivet or Bolt Holes on 
the Ultimate Strength Developed by 
24S-T and Alclad 75S-T Sheet in In- 
complete Diagonal Tension. L. Ross 
Levin and David H. Nelson. National 
Advisory Committee for Aeronautics 
Technical Note No. 1177, Jan. 1947, 10 p. 
Shear stresses on the cross section 
were nearly constant for all values of 
the rivet factor investigated if the 
other properties of the web were not 
changed. 


24-35. Reinforcement of Branch Pieces. 
(Concluded.) J. S. Blair. eee 
v.162, Dec. 20, 1946, p. 577-581; Dec. 27, 
1946, p. 605-606. 

Appendices giving more detailed in- 
formation concerning an extensive in- 
vestigation of various designs for re- 
inforcement of welded steel pipe 
branches. They include details of test 
methods used; strength test results on 
horseshoes and rings used for rein- 
forcement; calculations used in design 
of “triform” type of reinforcement; 
and four examples. 


24-36. Strength Testing Douglas DC-6. 
Milton A. Miner. Automotive and Avia- 
tion Industries, v. 96, Jan, 15, 1947, p. 22. 
Some of the special equipment and 
techniques used in static testing of the 
completed plane before test flight. 


24-37. Electrical Resistance Wire Strain 
Gages to Measure Large Strains. K. H. 
Swainger. Nature, v. 159, Jan. 11, 1947, 


“Minalpha” wire supplied by John- 
son Matthey (British firm) was com- 
pared with several other wires for use 
in the type of strain gage using fine 
metal filaments stuck to a paper base. 
Results show that, by using “Minal- 
al wire with an unstrained joint, 
he range of the resistance wire strain 
gages is quadrupled. The composition 
of the wire is not given. 

24-38. Designing Tools for Screw Ma- 
chine Production. Screw Machine Engi- 
neering, v. 8, Dec. 1946, p. 64-67. 

Illustrations with explanatory notes. 

24-39. Designing of “Trouble-Free” Dies. 
Part LXV. C. W. Hinman. Modern In- 
dustrial Press, v. 9, Jan. 1947, p. 18, 44. 

Compressed air applications. 

24-40. Design and Fabrication of Welded 
Magnesium Tanks for Aircraft. R. J, 
Cross. Light Metal Age, v. 5, Jan. 1947, 

Comprehensive treatment covers de- 
sign for structural stability and for 
minimizing corrosion; welding design 
and technique; correcting distortion; 
sheet metal standards; final finishing. 

24-41. bi ag a ge Reproduction as an 
Engineering Tool. Dyche E. Clark. Iron 
Age, v. 159, Feb. 6, 1947, p. 60-63, 121. 

Use of photographic reproductions 
for cutting costs and speeding various 
pases of manufacturing operations, 

echniques and equipment used 


(Turn to page 48) 
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transferring engineering Grawings di- 
rectly to the material to be fabricated 
to eliminate templets, for reproducing 
drawings to various scales, for copying 
patterns and bend blocks directly from 
drawings, for projecting drawings to a 
shrink scale for pattern and diemak- 
ing, and for making a full drawing of 
a symmetrical part from a half figure. 


24-42. Residual Stresses in Aluminum 
Alloys. (Concluded.) R.M. Brick. Alu- 
minum and Magnesium, v. 3, Jan. 1947, 
p. 6-7, 24. 
Origin of residual stresses; residual 
stresses of mechanical origin; stress 
relief. 


24-43. Getting the Most From a Die 
Casting Design. H. K. Barton. Die 
Castings, v. 5, Feb. 1947, p. 15-16, 40-41. 
Case history which illustrates the 
service a die caster can provide in 
adapting a design to this process. 


24-44. Design of Die Cast Threads, Die 
Castings, v. 5, Feb. 1947, p. 42-44. 
Suggestions as to when threads can 
be cast. 


24-45. Photo-Elastic Models Reveal Weld 

Stresses. James J. Ryan. Welding En- 

gineer, v. 32, Feb. 1947, p. 46-48. 

Investigation of the residual weld 

stresses by the photo-elastic method 
carried out at the University of Min- 
nesota, using a specially developed 
bakelite which has the property of ex- 
pansion with the temperature and the 
characteristic of becoming relatively 
weak at temperatures above 230°. 
It is possible to determine the location 
of maximum residual stresses with 
plug welds and the effects of plate 
emperatures surrounding the weld. 
Same method of analysis may easily 
be extended to linear welds. 


24-46. Measuring Stresses Electrically on 
Power-Driven Machinery. W. R. Me- 
haffey. Electrical Manufacturing, v. 39, 
Feb. 1947, p. 91-95, 156, 158, 166, 162. _ 
Use of electric resistance strain 
gages in design of equipment. 


24-47, Metallography, Fatigue of Metals 
and Conventional Stress Analysis. H. F. 
Moore. Symposium on the Failure of 
Metals by Fatigue, ag gg of Mel- 
bourne Preprint 2, Dec. 1946, 16 p. 
History of stress analysis in pre- 
metallographic days, including the work 
of Hooke and the development of elas- 
tic theory. Influence of stress concen- 
tration and the sensitivity of materials 
to notches, and some of the ways in 
which such effects can be minimized. 
Limitations of stress analysis. 


24-48. Fatigue Problems Associated With 
Aircraft Materials. H. Sutton. Sympo- 
sium on the Failure of Metals by Fatigue, 
University of Melbourne Preprint ¢, Dec. 


15 p. 

Fatigue properties of materials un- 
der simple conditions of loading as 
employed in laboratory tests with spe- 
cial reference to light alloys and to 
different conditions of stressing. Effect 
of surface finishes on fatigue proper- 
ties. Influence of loads occurring in 
service in the light of available data 
and research results. Importance of 
oe design for avoidance of fatigue 
ailure; methods of improving fatigue 
resistance, with special reference to 
nitriding of steels, shot-peening, anti- 
fretting treatments, surface rolling, 
stress-relieving grooves, and stress-re- 
lieving heat treatments. 


24-49. The Factors Contributing to 
Fatigue Failure in Aircraft. C. W. George, 
8. F. Grover and B. Chalmers. Sympo- 
sium on the Failure of Metals by Fatigue, 
Age haatd of Melbourne Preprint 5, Dec. 


6 p. 
Results of examination of fatigue 
failures of metallic components in air- 
t and various factors that con- 
tribute to the formation of fatigue 
cracks. The usual method of express- 
the results of laboratory fatigue 
tests affords insufficient data for air- 
craft designers; suggestions for obtain- 
ing more accurate information for 
design purposes. 
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24-50. Repeated Loading on Structures. 
A. G. a ey. Symposium on the Failure 
of Meta by Fatigue, University of 
Melbourne Preprint 6, Dec. 1946, 6 p. 
Considerations of loads which are 
repeated at intervals ranging from 
seconds to hours and at rates which 
can be regarded as gradual compared 
with the natural periods of the struc- 
tures concerned. It is important to 
carry repeated load tests to ultimate 
collapse since initial failure may not 
give a true\indication of the mode of 
ultimate failure. 


24-51. Structures Liable to Fatigue Fail- 
ure and Some Considerations in Their 
Design. L. R. Jackson and H. J. Grover. 
Symposium on the Failure of Metals 
by Fatigue, University of Melbourne 
Preprint 7, Dec. 1946, 9 p. 

Results of experimental work re- 
cently carried out in the United States 
and a number of the more important 
considerations such as stress distribu- 
tion under repeated loads, types of 
repeated stress, stress concentration, 
size effect and surface conditions. 


24-52. The Measurement of Dynamic 
Strain. F. W. Hooton. Symposium on 
the Failure of Metals by Fatigue, Univer- 
ay of Melbourne Preprint 10, Dec. 1946, 


Requirements of devices for measur- 
in ynamic strains and the general 
principles of operation of various types 
of electrical and mechanical gages. 
Electrical resistance strain gage and 
its associated equipment, fields of 
application and the limitations of 
particular circuits which have been 
successfully used. Additional com- 

lications introduced when strains are 
o be measured on rotating members. 


24-53. Determination of Stress Concen- 
tration Factors. F. S. Shaw. a 
on the Failure of Metals by Fatigue, 
University of Melbourne Preprint 12, 
Dec. 1946, 31 p. 

Better known methods of determin- 
ing stress concentration factors. Rela- 
tive merits of the methods and the 
use of stress concentration factors in 
design. An appendix summarizes the 
stress concentration factors for a 
variety of different stress raisers. 


24-54. Photo-Elasticity and Stress Con- 
centration. W. H. H. Gibson. Symposium 
on the Failure of Metals by Fatigue, 
University of Melbourne Preprint 13, 
Dec. 1946, 13 p. 

The technique of photo-elasticity 
as applied to problems of stress con- 
centration. Cutting tools and methods 
used in the preparation of models, to- 
gether with edge effects and annealing 
of the age Age agees material. Thick- 
ness ratio as a means of estimating 
the limiting radius for a notch, groove, 
or similar stress raiser, below which 
results are likely to become unreliable. 
Stress determination at loaded bound- 
aries and internal points, with par- 
ticular reference to the Coker lateral 
extensometer. Frozen-stress technique. 


24-55. Residual Stresses, Their Measure- 
ment and Their Effects on Structural 
Parts. George Sachs. Symposium on the 
Failure of Metals by Fatigue, University 
of Melbourne Preprint 15, Dec. 1946, 11 p. 
Method for measuring residual 
stresses developed by the author in 
1927 and its limitations and applica- 
tions. Mathematical details of the 
method. Relations between the resid- 
ual stresses and the strength properties. 


24-56. The Design of Cylindrical Shaft 
Subjected to Fluctuating Loading. G. G. 
McDonald. Symposium on the Failure 
of Metals by Fatigue, University of 
Melbourne Preprint 16, Dec. 1946, 8 p. 
“Maximum elastic distortional ener- 
gy” theory of failure is —_— to a 
cylindrical shaft subject to com- 
bined fluctuating bending, twisting 
and direct loads. An expression is 
derived for the particular case of 
combined fluctuating, bending and 
twisting moments. Experimental re- 
sults on combined loading of cylin- 
drica] specimens confirm the formula. 


24-57. 
Equipment in Mac ) . PF Be 
Nokes. and G. Carr. echanical 


Engineering, v. 69, Feb. 1947, p. 117-119. 
Basic apparatus; several specific 
arrangements show the design engi- 
neer how this equipment can be of 
value to him. 
24-58. Are You Designing Correctly? 
G. E. Campbell. Industry and Welding, 
v. 20, Feb. 1947, p. 30-32, 80-82. 

How to calculate shrinkage, select 
subassemblies, prepare joints, and 
determine type and size of welds. 

24-59. Wire Dimensions for Screw 
Threads. John Wesley Lee. Tool Engi- 
neer, v. 18, Feb. 1947, p. 36-38. 

Effect that the thread helix angle 
has on the shape and size of the 
thread at a normal section, and how 
it affects the calculation of authentic 
wire dimension. 


24-60. Light Metals Dominate French 
Automotive Design. Product Engineering, 
v. 18, Feb. 1947, p. 81-87. 

Automobile design in France is 
governed by three major considera- 
tions; adoption of lightweight alloys 
of aluminum, and in a few instances 
magnesium; development of the one- 
piece body chassis utilizing the 
stressed skin principle; and wide- 
spread use of the flat twin-cylinder 
air-cooled engine. 

24-61. Designs for Sheet Metal Boxes 
With Square and Round Corners. Part I. 
Product Engineering, v. 18, Feb. 1947, 
p. 122-123. 

Designs for seamed, welded, and 
folded constructions. Blank sizes and 
methods of manufacture. 


24-62. Models: Short Cut to Good Design. 
= Industry, v. 18, Feb. 15, 1947, p. 


How astute designers and manufac- 
turers are using models. 


24-63. Photogrid Process Applied toe 
Problems in Machine Design. G. A. 
Brewer. Machine Design, v. 19, Feb. 1947, 
p. 120-122. 

Use of this process for determina- 
tion of plastic strains over almost any 
size gage length, or strains encoun- 
tered during forming operations. 


24-64. Highlights From Machine Design 
Ss Meeting. Machine Design, v. 19, 
Feb. 1947, p. 123-128. 

Abstracts of following papers pre- 
sented _at two 1946 meetings of Ma- 
chine Design group of A.S.M.E. Stress 
and Strength of Machine Parts by 
Charles Lipson; Design of Large 
Broaching Machines by George R. 
Squibb; Electronic Measurement in 
Design by P. E. Nokes and E. G. Carr; 
Kinematics of Cam and Follower by 
Allan H. Candee; Ball Bearing Ratings 
by Thomas Barish. 

24-65. Bending Stiffness of Beams With 
Ribs or Slots. R. L. Benford. Machine 
Design, v. 19, Feb. 1947, p. 157-158. 

An exact method, developed for cir- 
cular sections but applicable to other 
symmetrical profiles. Formulas are 
given for calculating the bending 
stiffness corrections for one or more 
ribs or slots on a round section. 

24-66. Rubber Mountings Minimize Im- 
pact From Jolt Molding Machines. H. J. 
gine Age, v. 159, Feb. 20, 1947, 
p. 54-56, 

Use of rubber mountings to minimize 
the vibration of surrounding areas 
caused by operation of jolt molding 
machines, 


For additional annotations 
indexed in other sections, see: 
3-51; 9-17-23-27-28: 12-33; 19-44- 
53-57; 20-92; 22-69-71-100; 23-33; 
27-34-49, 





DESIGN for WELDING 
For Latest News of Design and Methods to cut 
costs with resistance welding ask for the 
monthly WELDING PICTORIAL 


Progressive Welder Co. Detroit 12, Mich. 
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-NATIONAL MEETINGS 
for April 


April 7-10—National Association of 
Corrosion Engineers. Annual Con- 
vention, Palmer House, Chicago. (El- 
ton Sterrett, executive secretary, 
N.A.C.E., 905 Southern Standard 
Building, Houston 2, Texas.) 


April 8-11— American Management 
Association. Packaging Exposition, 
Convention Hall, Philadelphia. (Clapp 
and Poliak, Inc., 350 Fifth Ave., New 
York 1, N. Y.) 


April 9-11—Society of Automotive En- 
gineers. Spring Aeronautic Meeting, 
Hotel New Yorker, New York City. 
(John A. C. Warner, secretary, 


S.A.E., 29 West 39th St., New York 
18, N. Y.) 

Apri) 9-12—Electrochemical Society. 
91st Congress, Brown Hotel, Louis- 
ville, Ky. (Colin G. Fink, secretary 


of the society, 3000 Broadway, New 
York 27.) 


April 14-17—Second Southern Machin- 
ery and Metals Exposition, Municipal 
Auditorium, Atlanta, Ga. (Exposition 
Offices, 267 East Paces Ferry Rd., 
N. E., Atlanta 5, Ga.) 


April 16-18—Society of Automotive En- 
gineers. Transportation Meeting, 
Hotel Stevens, Chicago. (John A. C. 
Warner, secretary and general man- 
ager, S.A.E., 29 West 39th St., New 
York 18.) 


e 


April 21-23—American Institute of 
Mining and Metallurgical Engineers. 
30th Annual Conference of the Na- 
tional Openhearth Steel Committee 
and the Coke Oven, Blast Furnace 
and Raw Materials Committee, Neth- 
erland Plaza Hotel, Cincinnati, Ohio. 
(Ernest Kirkendall, A.I.M.E., 29 West 
39th St., New York 18.) 


April 28-29—American Zine Institute, 
29th Annual Meeting, Hotel Statler, 
St. Louis, Mo. (Ernest V. Gent, secre- 
tary, 60 E. 42nd St., New York 17.) 


April 28-May 1—American Foundry- 
men’s Association. 1947 Foundry 
Congress, and 51st Annual Conven- 
tion, Book-Cadillae and Statler 
Hotels, Detroit. (W. W. Maloney, 
secretary-treasurer, A.F.A., 222 West 
Adams St., Chicago 6.) 








The Employment Service Bureau is operated as a service 
to members of the American Society for Metals and no 
charge is made for advertising insertions. The “‘Posi- 
tions Wanted” column, however, is restricted to mem- 
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bers in good standing of the A.S.M. Ads are limited to 
50 words and only one insertion of any one ad will be 
printed. Address answers care of A.S.M., 7301 Euclid 
Ave., Cleveland 3, Ohio, unless otherwise stated. 








POSITIONS OPEN 
East 


SALESMAN: Exp. toolsteel salesman to sell 
Bethlehem toolsteels for Philadelphia distributor. 
Apply by letter giving complete history. Replies 
kept confidential. Hill-Chase & Co., Inc., Trenton 
Ave. & Ontario St., Philadelphia 34, Pa. 


SUPERINTENDENT, ASSISTANT: Large com- 
mercial heat treating plant. Basic met. knowledge, 
broad experience and outstanding capacity to plan 
and get out volume and variety of work. Unre- 
stricted opportunity and advancement for competent 
man. Profit sharing plan, State training, exp. and 
present salary. Box 3-5. 


SALESMAN: Wanted by important manufacturer 
of tubing, both seamless and welded, carbon, alloy 
and stainless steel. Must have mech. or met. eng, 
college degree, or suitable alloy steel field sales exp, 
Give full particulars with application, Box 3-10, 


SALES ENGINEER: With knowledge of thermo- 
static bimetals, electrical contact points and rolled 
gold plate, to call on users of these products in 
New York and surrounding states. State education, 
experience and salary requirement. Box 3-135. 


ENGINEER: Excellent opportunity for man 
with background in fabrication of bimetals and 
contact points in new division of established company. 
Give age, training and experience. Box 3-140. 

Midwest 

METALLURGIST: For ferrous research. Back- 
ground in wrought or cast physical met. Research 
exp. desired but not necessary. Opportunities for 
advancement are limited only by capabilities of suc- 
cessful applicant. All replies promptly acknowledged 
and held in confidence. Write directly to Battelle 
Memorial Institute, 505 King Ave., Columbus 1, 
Ohio. 


METALLURGIST: 3 to 5 yr. industrial exp. in 
metallography, heat treatment and physical testing 
of standard engineering steels. Knowledge and exp. 
in layout and installation of heat treating equipment, 
inspection and quality control, met. investigation of 
service failures and actual steel mill operations also 
desirable. Box 3-15. 

METALLURGIST: With qualifications and in- 
terest in physical met. Candidate for advanced 
degree. Lucrative research fellowship in alloy steels 
with full access to fine university facilities. Box 3-20. 


Southeast 


SALES REPRESENTATIVE: For prominent © 


producer of stainless steels, heat resisting alloy cast- 
ings and rolled stainless steel. products. Either 
individual or sales engineering agency with estab- 
ished contacts in met., textile, vitreous enameling 
and chemical processing. industries in Ala., Ga., S.C. 
and Fla. Products include rough and_ finished 
castings and fabricated products for which there is a 
large demand in this territory. Box 3-25, 


POSITIONS WANTED 


TOOL AND DIE HARDENER: 13 yr. exp. heat 
treating all grades of carbon and high speed toolsteels. 
Capable of taking charge of dept. West Coast 
Ir-ation preferred. Box 3-30. 





METALLURGIST: B.S. in met. Age 33. 
Excellent production and met. background in mfg., 
fabrication and heat treatment of steel. Desires 
position with mfg. plant in eastern Pa, Box 3-35. 


STAINLESS STEEL METALLURGIST: De- 
sires responsible connection with progressive firm. 
Age 36, married, grad. metallurgist. 9 yr. exp. with 
all phases of the manufacture and fabrication of 
stainless bar, wire and. sheet material, 2 yr. with 
carbon and alloy steels, 2 yr. with brass and bronze 
alloys. Box 3-40. 


METALLURGICAL ENGINEER: B.S. in met. 
eng. Age 26, married. 5 yr. exp. in war and auto- 
motive plant, in lab. and production control. X-ray, 
spectrochemical analysis, materials testing, aluminum 
foundry and forging plant trouble shooting, and heat 
treating. Desires responsible position in aggressive 
Midwest plant. Box 3-45, 


ENGINEER: Desires position with a company 
operating several plants. Interested in being tech- 
nical assistant to president. Over 25 yr. exp. in 
plant design and operation; has developed many 
successful ideas in production machinery and meth- 
ods. Held important post in the production develop- 
ment of the aviation engine industry during the 
war. Box 3-50! 


FERROUS METALLURGIST: 19 yr. exp. in 
plain carbon, alloy and stainless steels, seamless 
tubing, sheet, strip and structural. Particularly 
interested in sales or sales service work in the above 
products but will consider met. position. Box 3-55. 


METALLURGICAL ENGINEER: Age 27, mar- 
ried, M.A. Sc. Canadian army veteran. 2 yr. exp. 
induction hardening setups, foundry and heat treat 
trouble shooting for research organization. Also exp. 
in zinc, cadmium, manganese electrometallurgy 
development. Good expeditor, organizer. Western 
Canadian contacts. Will accept domestic or foreign 
assignment, sales or promotion. Box 3-60. 


HEAT TREATER: 10 yr. exp. in all phases of 
heat treating and trouble shooting in ferrous metal- 
lurgy. Also some nonferrous and stainless steel exp. 
3 yr. college met., and openhearth and mill exp. 
Desires position with progressive co. Willing to 
travel. Box 3-65. 


METALLURGIST: B.S, 1939. Majority of exp. 
in resistance welding—experimental and field service. 
Exp. in all types of induction heating, metallography, 

hysical testing, and heat treatment of alloy steels. 
Beer position in welding or induction heating fields 

Lae 10 ad one involving customer contact work. 

Box 3-70. 


METALLURGIST: College grad., age 32. 10 yr. 
exp., primarily in gray iron. Thoroughly versed in 
cupola operation, sand control, metallography, 
X-ray, alloy iron production, heat treating, physical 
testing and service failure examination. Desires 
position as research or control metallurgist. Box 3-75. 


METALLURGIST: B.S. Met. from Case School 
of Applied Science. 1 yr. exp. as observer and lab. 
technician in steel mill. 644 yr. fdry. engr. doing 
research and developme:t work of a varied nature 
for a fdry. concern doing widely diversified work. 
Age 30, married, son. Great interest in human 
relations and community activities. Box 


METALLURGIST AND AUTOMOTIVE EN- 
GINEER: 7 yr. exp. in automotive met. and eng, 
with extensive experience in production heat treat- 
ment, induction hardening, eng. specification and 
project work. Desires position in sales eng. and met. 
Age 30. Living in Mich., but will relocate. Box 3-85, 


METALLURGICAL ENGINEER: B.S. in met. 
eng. Age 28, married, one child. Excellent scholastic 
record. Wide exp. in planning and controlling ferrous 
and_ nonferrous research projects. Desires position 
in Chicago area which must -utilize education and 
| ng gy fully, with opportunity for future. 

ox 3- 


POWDER METALLURGIST: 10 yr. exp. in 
powder met. Exp. in manufacture of powder metals, 
and development and production of powder metal 
parts. Desires responsible position in development, 
production or sales eng. Age 36, married, free to 
move. Box 3-95, 


METAL FINISHING ENGINEER: Grad. chem. 
engr. 5 yr. broad exp. in metal finishing (both 
organic and electroplating), surface preparation, 
infrared baking, etc. Both theoretical and practical. 
Will consider position in either mfg. or sales. Prefers 
West Coast, but would consider locating in any large 
city. Employed at present. Box 3-100. 


METALLURGIST: Age 30, college grad. Exp. 
in lab. supervision, specifications, heat treating and 
production processing, principally with ferrous metals, 
Desires responsible position in steel fabrication but 
will consider other phases of metallurgy. Free to 
move. Box 3-105. 


FERROUS METALLURGIST: Over 20 yr. exp. 
in physical testing, chemical analyses, micrographie 
work, heat treating, operation of cupola, electric 
furnace, etc. 4 yr. met. sales. Box 3-110, 


METALLURGIST: 23 yr. varied chem. and met., 
ferrous and nonferrous exp. in consulting and research 
control. Expert on new alloy development, selection 
of eng. materials, all metal processing operations, 
Can plan, organize, direct research or control depts. 
Now directing small research dept. Interested in 
responsible position needing broad exp. with progres- 
sive co. Box 3-115. 


METALLURGIST: 7 yr. in aircraft plant. Exp. 
includes research development, heat treatment, 
material selection, process control and failure investi- 
gation in connection with aircraft parts. 
position in southern New England. Box 3-120, 


SALES ENGINEER: Grad. met. eng. with 10 yr, 
of ferrous and nonferrous exp. Plant, lab. eng. staff 
and college teaching. Excellent speaker, good pere 
sonality. Desires position as sales engineer with 
progressive co. Location immaterial. Box 3-125, 


ENGINEER: College grad. Exp. in machinery 
engineering, development, design and research. In- 
ventions and technical articles on machine tools, 
Prefers Midwest location. Box 3-130. 


CHIEF ENGINEER (mechanical, metallurgical): 
Executive; tech. grad.; registered prof. engr. 30 yr. 
exp.; outstanding reputation. Major experience in 
forging field; design, processing, research, production, 
advertising, sales. Available immediately. Box 3-145, 
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transferring engineering drawings di- 
rectly to the material to be fabricated 
to eliminate templets, for reproducing 
drawings to various scales, for copying 
patterns and bend blocks directly from 
drawings, for projecting drawings to a 
shrink scale for pattern and diemak- 
ing, and for making a full drawing of 
a symmetrical part from a half figure. 


24-42. Residual Stresses in Aluminum 
Alloys. (Concluded.) R.M. Brick. Alu- 
minum and Magnesium, v. 3, Jan. 1947, 
p. 6-7, 24. 
Origin of residual stresses; residual 
stresses of mechanical origin; stress 
relief. 


24-43. Getting the Most From a Die 
Casting Design. H. K. Barton. Die 
Castings, v. 5, Feb. 1947, p. 15-16, 40-41. 
Case history which illustrates the 
service a die caster can provide in 
adapting a design to this process. 


24-44. Design of Die Cast Threads. Die 
Castings, v. 5, Feb. 1947, p. 42-44. 
Suggestions as to when threads can 

be cast. 

24-45. Photo-Elastic Models Reveal Weld 

Stresses. James J. Ryan. Welding En- 

gineer, v. 32, Feb. 1947, p. 46-48. 

Investigation of the residual weld 

stresses by the photo-elastic method 
carried out at the University of Min- 
nesota, using a specially developed 
bakelite which has the property of ex- 
pansion with the temperature and the 
characteristic of becoming relatively 
weak at temperatures above 230° F. 
It is possible to determine the location 
of maximum residual stresses with 
plug welds and the effects of plate 
emperatures surrounding the weld. 
Same method of analysis may easily 
be extended to linear welds. 


24-46. Measuring Stresses Electrically on 
Power-Driven Machinery. W. R. Me- 
haffey. Electrical Manufacturing, v. 39, 
Feb. 1947, p. 91-95, 156, 158, 160, 162. _ 
Use of electric resistance strain 
gages in design of equipment. 


24-47. Metallography, Fatigue of Metals 
and Conventional Stress Analysis. H. F. 
Moore. Symposium on the Failure of 
Metals by Fatigue, age = ge | of Mel- 
bourne Preprint 2, Dec. 1946, 16 P. 
History of stress analysis in pre- 
metallographic days, including the work 
of Hooke and the development of elas- 
tic theory. Influence of stress concen- 
tration and the sensitivity of materials 
to notches, and some of the ways in 
which such effects can be minimized. 
Limitations of stress analysis. 


24-48. Fatigue Problems Associated With 
Aircraft Materials. . Sutton. Sympo- 
sium on the Failure of Metals by Fatigue, 
University of Melbourne Preprint ¢, Dec. 


1946, 15 p. 

Fatigue properties of materials un- 
der — conditions of loading as 
employed in laboratory tests with spe- 
cial reference to light alloys and to 
different conditions of stressing. Effect 
of surface finishes on fatigue proper- 
ties. Influence of loads occurri in 
service in the light of available data 
and research results. Importance of 
good design for avoidance of fatigue 
ailure; methods of improving fatigue 
resistance, with special reference to 
nitriding of steels, shot-peening, anti- 
fretting treatments, surface rolling, 
stress-relieving grooves, and stress-re- 
lieving heat treatments. 


24-49. The Factors Contributing to 
Fatigue Failure in Aircraft. C. W. George, 
8. F. Grover and B. Chalmers. Sympo- 
sium on the Failure of Metals by Fatigue, 
University of Melbourne Preprint 5, Dec. 


6 p. 

Results of examination of fatigue 
failures of metallic components in air- 
craft and various factors that con- 
tribute to the formation of fatigue 
cracks. The usual method of- express- 
ing the results of laboratory fatigue 
tests affords insufficient data for air- 
craft designers; suggestions for obtain- 
ing more accurate information for 
design purposes. 


METALS REVIEW [ 48 ] 


24-50. Repeated Loading on Structures. 
A. G. Pugsley. Symposium on the Failure 
of Meta by Fatigue, University of 
Melbourne Preprint 6, Dec. 1946, 6 p. 
Considerations of loads which are 
repeated at intervals ranging from 
seconds to hours and at rates which 
can be regarded as gradual compared 
with the natural periods of the struc- 
tures concerned. It is important to 
carry repeated Icad tests to ultimate 
collapse since initial failure may not 
give a true\indication of the mode of 
ultimate failure. 


24-51. Structures Liable to Fatigue Fail- 
ure and Some Considerations in Their 
Design. L. R. Jackson and H. J. Grover. 
Symposium on the Failure of Metals 
by Fatigue, University of Melbourne 
Preprint 7, Dec. 1946, 9 p. 

Results of experimental work re- 
cently carried out in the United States 
and a number of the more important 
considerations such as stress distribu- 
tion under repeated loads, types of 
repeated stress, stress concentration, 
size effect and surface conditions. 


24-52. The Measurement of Dynamic 
Strain. F. W. Hooton. Symposium on 
the Failure of Metals by Fatigue, Univer- 
sty of Melbourne Preprint 10, Dec. 1946, 


Pp 
Requirements of devices for measur- 
ing ynamic strains and the general 
principles of operation of various types 
of electrical and mechanical gages. 
Electrical résistance strain gage and 
its associated equipment, fields of 
application and the limitations of 
particular circuits which have been 
successfully used. Additional com- 
lications introduced when strains are 
o be measured on rotating members. 


24-53. Determination of Stress Concen- 
tration Factors. F. S. Shaw. a 
on the Failure of Metals by Fatigue, 
University of Melbourne Preprint 12, 
Dec. 1946, 31 p. 

Better known methods of determin- 
ing stress concentration factors. Rela- 
tive merits of the methods and the 
use of stress concentration factors in 
design. An appendix summarizes the 
stress concentration factors for a 
variety of different stress raisers. 


24-54. Photo-Elasticity and Stress Con- 
centration. W. H. H. Gibson. Symposium 
on the Failure of Metals by Fatigue, 
University of Melbourne Preprint 13, 
Dec. 1946, 13 p. 

The technique of photo-elasticity 
as applied to problems of stress con- 
centration. Cutting tools and methods 
used in the preparation of models, to- 
gether with edge effects and annealing 
of the photo-elastic material. Thick- 
ness ratio as a means of estimating 
the limiting radius for a notch, groove, 
or similar stress raiser, below which 
results are likely to become unreliable. 
Stress determination at loaded bound- 
aries and internal points, with par- 
ticular reference to the Coker lateral 
extensometer. Frozen-stress technique. 


24-55. Residual Stresses, Their Measure- 
ment and Their Effects on Structural 
Parts. George Sachs. Symposium on the 
Failure of Metals by Fatigue, University 
of Melbourne Preprint 15, Dec. 1946, 11 p. 
Method for measuring residual 
stresses developed by the author in 
1927 and its limitations and applica- 
tions. Mathematical details of the 
method. Relations between the resid- 
ual stresses and the strength properties. 


24-56. The Design of Cylindrical Shaft 
Subjected to Fluctuating Loading. G. G. 
McDonald. Symposium on the Failure 
of Metals by Fatigue, University of 
Melbourne Preprint 16, Dec. ; ‘ 
“Maximum elastic distortional ener- 
gy” theory of failure is apmied to a 
cylindrical shaft subjected to com- 
bined fluctuating bending, twisting 
and direct loads. An expression is 
derived for the particular case of 
combined fluctuating, bending and 
twisting moments. Experimental re- 
sults on combined loading of cylin- 
drical specimens confirm the formula. 


The Use of Electric Gag 


Equipment in Machine D 
Nokes and E. G._ Carr. 
Engineering, v. 69, Feb. 1947, p. 117-119. 

Basic apparatus; several specific 
arrangements show the design engi- 
neer how this equipment can be of 
value to him. 

24-58. Are You Designing Correctly? 
G. E. Campbell. Industry and Welding, 
v. 20, Feb. 1947, p. 30-32, 80-82. 

How to calculate shrinkage, select 
subassemblies, prepare joints, and 
determine type and size of welds. 

24-59. Wire Dimensions for Screw 
Threads. John Wesley Lee. Tool Engi- 
neer, v. 18, Feb. 1947, p. 36-38. 

Effect that the thread helix angle 
has on the shape and size of the 
thread at a normal section, and how 
it affects the calculation of authentic 
wire dimension. 

24-60. Light Metals Dominate French 
Automotive Design. Product Engineering, 
v. 18, Feb. 1947, p. 81-87. 

Automobile design in France is 
governed by three major considera- 
tions; adoption of lightweight alloys 
of aluminum, and in a few instances 
magnesium; development of the one- 
piece body chassis utilizing the 
stressed skin principle; and wide- 
spread use of the flat twin-cylinder 
air-cooled engine. 


24-61. Designs for Sheet Metal Boxes 
With Square and Round Corners. Part I. 
Product Engineering, v. 18, Feb. 1947, 
p. 122-123. 
Designs for seamed, welded, and 
folded constructions. Blank sizes and 
methods of manufacture. 


24-62. Models: Short Cut to Good Design. 

ei Industry, v. 13, Feb. 15, 1947, p. 
How astute designers and manufac- 

turers are using models. 

24-63. Photogrid Process Applied toe 

Problems in Machine Design. G. A. 

Brewer. Machine Design, v. 19, Feb. 1947, 

p. 120-122. 

Use of this process for determina- 
tion of plastic strains over almost any 
size gage length, or strains encoun- 
tered during forming operations. 


24-64. Highlights From Machine Design 
a omg” Machine Design, v. 19, 
Feb. 1947, p. 123-128. 

Abstracts of following papers pre- 
sented _at two 1946 meetings of Ma- 
chine Design group of A.S.M.E. Stress 
and Strength of Machine Parts by 
Charles Lipson; Design of Large 
Broaching Machines by George R. 
Squibb; Electronic Measurement in 
Design by P. E. Nokes and E. G. Carr; 
Kinematics of Cam and Follower by 
Allan H. Candee; Ball Bearing Ratings 
by Thomas Barish. 

24-65. Bending Stiffness of Beams With 

Ribs or Slots. R. L. Benford. Machine 

Design, v. 19, Feb. 1947, p. 157-158. 

An exact method, developed for cir- 
cular sections but applicable to other 
symmetrical profiles. Formulas are 
given for calculating the bending 
stiffness corrections for one or more 
ribs or slots on a round section. 

24-66. Rubber Mountings Minimize Im- 

pact From Jolt Molding Machines. H. J. 

ie Age, v. 159, Feb. 20, 1947, 

p. 54-56. 

Use of rubber mountings to minimize 
the vibration of surrounding areas 
caused by operation of jolt molding 
machines, 


For additional annotations 
indexed in other sections, see: 
3-51; 9-17-23-27-28: 12-33: 19-44- 
53-57; 20-92; 22-69-71-100; 23-33; 
27-34-49, 


DESIGN for WELDING 
For Latest News of Design and Methods to cut 
costs with resistance welding ask for the 
monthly WELDING PICTORIAL 


Progressive Welder Co. Detroit 12, Mich. 
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“NATIONAL MEETINGS 
for April 


April 7-10—National Association of 
Corrosion Engineers. Annual Con- 
vention, Palmer House, Chicago. (El- 
ton Sterrett, executive secretary, 
N.A.C.E., 905 Southern Standard 
Building, Houston 2, Texas.) 


April 8-11— American Management 
Association. Packaging Exposition, 
Convention Hall, Philadelphia. (Clapp 
and Poliak, Inc., 350 Fifth Ave., New 
York 1, N. Y.) 


April 9-11—Society of Automotive En- 
gineers. Spring Aeronautic Meeting, 
Hotel New Yorker, New York City. 
(John <A. C. Warner, secretary, 


S.A.E., 29 West 39th St., New York 
18, N. Y.) 


Apri] 9-12—Electrochemical Society. 
91st Congress, Brown Hotel, Louis- 
ville, Ky. (Colin G. Fink, secretary 
of the society, 3000 Broadway, New 
York 27.) 


April 14-17—Second Southern Machin- 
ery and Metals Exposition, Municipal 
Auditorium, Atlanta, Ga. (Exposition 
Offices, 267 East Paces Ferry Rd., 
N. E., Atlanta 5, Ga.) 


April 16-18—Society of Automotive En- 
gineers. Transportation Meeting, 
Hotel Stevens, Chicago. (John A. C. 
Warner, secretary and general man- 
ager, S.A.E., 29 West 39th St., New 
York 18.) 


e 


April 21-23—American Institute of 
ining and Metallurgical Engineers. 
80th Annual Conference of the Na- 
tional Openhearth Steel Committee 
and the Coke Oven, Blast Furnace 
and Raw Materials Committee, Neth- 
erland Plaza Hotel, Cincinnati, Ohio. 
(Ernest Kirkendall, A.I.M.E., 29 West 
39th St., New York 18.) 


April 28-29—American Zine Institute. 
29th Annual Meeting, Hotel Statler, 
St. Louis, Mo. (Ernest V. Gent, secre- 
tary, 60 E. 42nd St., New York 17.) 


April 28-May 1—American Foundry- 
men’s Association. 1947 Foundry 
Congress, and 51st Annual Conven- 
tion, Book-Cadillac and Statler 
Hotels, Detroit. (W. W. Maloney, 
secretary-treasurer, A.F.A., 222 West 
Adams St., Chicago 6.) 








The Employment Service Bureau is operated as a service 
to members of the American Society for Metals and no 
charge is made for advertising insertions. The ‘‘Posi- 
tions Wanted”? column, however, is restricted to mem- 


EMPLOYMENT SERVICE BUREAU 


bers in good standing of the A.S.M. Ads are limited to 
50 words and only one insertion of any one ad will be 
Address answers care of A.S.M., 7301 Euclid 
Ave., Cleveland 3, Ohio, unless otherwise stated. 


printed. 








POSITIONS OPEN 
East 


SALESMAN: Exp. toolsteel salesman to sell 
Bethlehem toolsteels for Philadelphia distributor. 
Apply by letter giving complete_history. Replies 
kept confidential. Hill-Chase & Co., Inc., Trenton 
Ave. & Ontario St., Philadelphia 34, Pa. 


SUPERINTENDENT, ASSISTANT: Large com- 
mercial heat treating plant. Basic met. knowledge, 
broad experience and outstanding capacity to plan 
and get out volume and variety of work. Unre- 
stricted opportunity and advancement for competent 
man. Profit sharing plan. State training, exp. and 
present salary. 


SALESMAN: Wanted by important manufacturer 
of tubing, both seamless and welded, carbon, alloy 
and stainless steel. Must have mech. or met. eng, 
college degree, or suitable alloy steel field sales exp, 
Give full particulars with application. Box 3-10. 


SALES ENGINEER: With knowledge of thermo- 
static bimetals, electrical contact points and rolled 
gold plate, to call on users of these products in 
New York and surrounding states. State education, 
experience and salary requirement. Box 3-135. 


ENGINEER: Excellent opportunity for man 
with background in fabrication of bimetals and 
contact points in new division of established company. 
Give age, training and experience. Box 3-140. 

Midwest 

METALLURGIST: For ferrous research. Back- 
ground in wrought or cast physical met. Research 
exp. desired but not necessary. Opportunities for 
advancement are limited only by capabilities of suc- 
cessful applicant. All replies promptly acknowledged 
and held in confidence. Write directly to Battelle 
Memorial Institute, 505 King Ave., Columbus 1, 
Ohio. 


METALLURGIST: 3 to 5 yr. industrial exp. in 
metallography, heat treatment and physical testing 
of standard engineering steels. Knowledge and exp. 
in layout and installation of heat treating equipment, 
inspection and quality control, met. investigation of 
service failures and actual steel mill operations also 
desirable. Box 3-15. 


METALLURGIST: With qualifications and in- 
terest in physical met. Candidate for advanced 
degree. Lucrative research fellowship in alloy steels 
with full access to fine university facilities. Box 3-20. 


Southeast 


SALES REPRESENTATIVE: For prominent 
producer of stainless steels, heat resisting alloy cast- 
ings and rolled stainless steel. products. Either 
individual or sales engineering agency with estab- 
lished contacts in met., textile, vitreous enameling 
and chemical processing.industries in Ala., Ga., S.C. 
and Fla. Products include rough and _ finished 
castings and fabricated products for which there is a 
large demand in this territory. Box 3-25, 


POSITIONS WANTED 


TOOL AND DIE HARDENER: 13 yr. exp. heat 
treating all grades of carbon and high speed toolsteels. 
Capable of taking charge of dept. West Coast 
location preferred. Box 3-30. 


Box 3-5. 


METALLURGIST: B.S. in met. Age 33. 
Excellent production and met. background in mfg., 
fabrication and heat treatment of steel. Desires 
position with mfg. plant in eastern Pa. Box 3-35, 


STAINLESS STEEL METALLURGIST: De- 
sires responsible connection with progressive firm. 
Age 36, married, grad. metallurgist. 9 yr. exp. with 
all phases of the manufacture and fabrication of 
stainless bar, wire and. sheet material, 2 yr. with 
carbon and alloy steels, 2 yr. with brass and bronze 
alloys. Box 3-40. 


METALLURGICAL ENGINEER: B.S. in met. 
eng. Age 26, married. 5 yr. exp. in war and auto- 
motive plant, in lab. and production control. X-ray, 
spectrochemical analysis, materials testing, aluminum 
foundry and forging plant trouble shooting, and heat 
treating. Desires responsible position in aggressive 
Midwest plant. Box 3-45, 


ENGINEER: Desires position with a company 
operating several plants. Interested in being tech- 
nical assistant to president. Over 25 yr. exp. in 
plant design and operation; has developed many 
successful ideas in production machinery and meth- 
ods. Held important post in the production develop- 
ment of the aviation engine industry during the 
war. Box 3-50! 


FERROUS METALLURGIST: 19 yr. exp. in 
plain carbon, alloy and stainless steels, seamless 
tubing, sheet, strip and structural. Particularly 
interested in sales or sales service work in the above 
products but will consider met. position. Box 3-55. 


METALLURGICAL ENGINEER: Age 27, mar- 
ried, M.A. Sc. Canadian army veteran. 2 yr. exp. 
induction hardening setups, foundry and heat treat 
trouble shooting for research organization. Also exp. 
in zinc, cadmium, manganese electrometallurgy 
development. Good expeditor, organizer. Western 
Canadian contacts. Will accept domestic or foreign 
assignment, sales or promotion. Box 3-60, 


HEAT TREATER: 10 yr. exp. in all phases of 
heat treating and trouble shooting in ferrous metal- 
lurgy. Also some nonferrous and stainless steel exp. 
3 yr. college met., and openhearth and mill exp. 
Desires position with progressive co. Willing to 
travel. Box 3-65. 


METALLURGIST: B.S. 1939. Majority of exp. 
in resistance welding—experimental and field service. 
Exp. in all types of induction heating, metallography, 
physical testing, and heat treatment of alloy steels. 
Desires position in welding or induction heating fields 

preferably one involving customer contact work. 
Box 3-70. 


METALLURGIST: College grad., age 32. 10 yr. 
exp., primarily in gray iron. Thoroughly versed in 
cupola operation, sand control, metallography, 
X-ray, alloy iron production, heat treating, physical 
testing and service failure examination. Desires 
position as research or control metallurgist. Box 3-75. 


METALLURGIST: B.S. Met. from Case School 
of Applied Science. 1 yr. exp. as observer and lab. 
technician in steel mill. 634 yr. fdry. engr. doing 
research and development work of a varied nature 
for a fdry. concern doing widely diversified work. 
Age 30, married, son. Great interest in human 
relations and community activities. 


advertising, 


METALLURGIST AND AUTOMOTIVE EN- 
GINEER: _7 yr. exp. in automotive met. and eng. 
with extensive experience in production heat treat- 
ment, induction hardening, eng. specification and 
project work. Desires position in sales eng. and met. 
Age 30. Living in Mich., but will relocate. Box 3-85, 


METALLURGICAL ENGINEER: BS. in met. 
eng. Age 28, married, one child. Excellent scholastic 
record. Wide exp. in planning and controlling ferrous 
and nonferrous research projects. Desires position 
in Chicago area which must -utilize education and 


background fully, with opportunity for future. 


Box 3-90, 
POWDER METALLURGIST: 10 yr. exp. in 
powder met. Exp. in manufacture of powder metals, 


and development and production of powder m 


parts. Desires responsible position in development, 
production or sales eng. Age 36, married, free to 
move. Box 3-95. 


METAL FINISHING ENGINEER: Grad. chem. 
engr. 5 yr. broad exp. in metal finishing (both 
organic and electroplating), surface preparation, 
infrared baking, etc. Both theoretical and practical. 
Will consider position in either mfg. or sales. Prefers 
West Coast, but would consider locating in any large 
city. Employed at present. Box 3-100. 


METALLURGIST: Age 30, college grad. Exp. 
in lab. supervision, specifications, heat treating and 
een processing, principally with ferrous metals, 

esires responsible position in steel fabrication but 
will consider other phases of metallurgy. Free to 
move. Box 3-105. 


FERROUS METALLURGIST: Over 20 yr. exp. 
in physical testing, chemical analyses, micrographie 
work, heat treating, operation of cupola, electric 
furnace, etc. 4 yr. met. sales, Box 3-110, 


METALLURGIST: 23 yr. varied chem. and met., 
ferrous and nonferrous exp. in consulting and research 
control. Expert on new alloy development, selection 
of eng. materials, all metal processing operations, 
Can plan, organize, direct research or control ts. 
Now directing small research dept. Interested in 
responsible position needing broad exp. with progres- 
sive co. Box 3-115, 


METALLURGIST: 7 yr. in aircraft plant. Exp. 
includes research development, heat treatment, 
material selection, process control and failure investi- 
gation in connection with aircraft parts. 
position in southern New England. Box 3-120, 


SALES ENGINEER: Grad. met. eng. with 10 yr, 
of ferrous and nonferrous exp. Plant, lab. eng. staff 
and college teaching. Excellent speaker, good pers 
sonality. Desires position as sales engineer with 
progressive co. Location immaterial. Box 3-125. 


ENGINEER: College grad. Exp. in machinery 
engineering, development, design and research. Ine 
ventions and technical articles on machine tools, 
Prefers Midwest location. Box 3-130. 


CHIEF ENGINEER (mechanical, metallurgical): 
Executive; tech. grad.; registered prof. engr. 30 yr. 
exD.; ye ig er 4 reputation. Maier aoe in 
orging ; design, processing, research, production, 

ising, sales. Available immediately. Box 3-145, 
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25-13. Some Aspects in the Development 
of Alloy Steels. L. Rotherham. etal- 
lurgia, v. 35, Dec. 1946, p. 75-77. 
Directions in which alloy steels have 
been developed during and since the 
war, including alloy conservation, heat 
treatment improvements, welding, ma- 
chinability, newer high temperature 
alloys, new casting methods. 


25-14. Copper and Copper Alloys. E. 
Voce. Metallurgia, v. 35, Dec. 1946, p. 
Technical progress during 1946. Pro- 
duction of copper and its up-grading 
by distillation; the casting and proper- 
ties of a number of copper alloys; cor- 
rosion and oxidation and some aspects 
of physical metallurgy. 50 ref. 


25-15. Magnesium and Its Alloys. F. A. 
_ Metallurgia, v. 35, Dec. 1946, p. 85- 


Recent technical progress in extrac- 
tion and production, fabricating proc- 
esses, engineering processes, protection, 
research on alloys, structure, corro- 
sion, design and applications. 52 ref. 


25-16. Lead and Its Alloys. Brian M. 
Reavell. Chemical Age, v. 56, Jan. 4, 
asi P. 21-25. 
istory, mining, refining, problems 
of purification, commonly used alloys, 
chemical properties, applications, 
methods of casting. 
25-17. Canadian Research on Magne- 
sium Alloys, J. W. Meier. Modern Met- 
als, v. 2, Jan. 1947, p. 20-24. 
The facilities available for research 
on magnesium and some of the work 
already completed or under way. 


25-18. Annual Engineering Review. Ma- 
— & Methods, v. 25, Jan. 1947, p. 87- 


Developments in selection of engi- 
neering materials and methods of 
processing them. Carbon and low-alloy 
engineering steels; stainless steels, tool- 
steels, heat resistant alloys; cast irons 
and steels; aluminum and magnesium 
alloys; copper and its alloys; other 
nonferrous metals; parts and metal- 
forms; plastics; woods, rubbers, glass, 
other nonmetallics; melting and cast- 
ing; rolling, wiredrawing, extruding; 
powder metallurgy; forging; stamping, 
drawing and pressworking; machin- 
ing: welding, joining, fastening, cut- 
ting; heating and heat treating; clean- 
ing and pickling; finishing and coat- 
ing; coatings; testing and inspection; 
instrumentation and control. 

25-19. Steel. Russian Technical Re- 
search News, v. 1, no. 5, 1947, p. 4. 
Outlines four recent papers: Anal- 
sis of forces involved in cold rolling. 
se of centrifuge to corroborate re- 
sults of X-ray analysis of eutectic 
alloys. Atomic structure of scale on 
steel. Hairline cracks in steel. 
25-20. Plant Freezer. Steel, v. 120, Feb. 
10, 1947, p. 98-99, 108. 

With dry ice roller bearings can be 
shrunk onto huge eccentric shafts 
easily and in short time. Procedure. 

25-21. Turntables Aid Assembly-Line 
Testing. Ben C. Brosheer. American 
Machinist, v. 91, Feb. 13, 1947, p. 129-132. 

How Hotpoint dishwashers are 
quickly moved by conveyer turntables 
to test stands, avoiding inspection tie- 
ups on final assembly line. 

25-22. Aluminum and Magnesium. John 
D. Sullivan. Mining and Metallurgy, 
v. 28, Feb. 1947, p. 63-64. 

1946 developments in recovery and 
fabrication. 

25-23. Ferrous Physical MetaHurgy. R. 
F. Miller. Mining and Metallurgy, v. 28, 
Feb. 1947, p. 74-77. 

Surveys new information published 
in 1946, which includes much material 
perouly withheld because of war- 

e security regulations. 
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25-24. Recent Developments in the 
Physical Metallurgy of Copper and 
Copper Alloys and in ee and 
Practice, H, L. Burghoff and W. D, 
France. Mining and Metallurgy, v. 28, 
Feb. 1947, p. 79-84. 

In casting shop trend has been to 
faster, larger melting furnaces of low- 
frequency induction type, water-cooled 
molds and continuous casting. Progress 
in hot and cold rolling. Research 
work of Pell-Walpole and other sig- 
nificant studies and researches of 1946. 


25-25. Ferro-Alloying Materials. R. M. 
Briney. Mining and Metallurgy, v. 28, 
Feb. 1947, p. 90. 

New type ferro-alloy furnace. Eco- 
nomic position of tungsten, molyb- 
denum, vanadium, boron, manganese 
and other alloying materials. 


25-26. Control of Vibration Can Increase 

Production Efficiency. John Parina, Jr. 

Steel, v. 120, Feb. 17, 1947, p. 94-96, 98, 

118, 121-122, 124. 
“Various available materials for 
vibration control and standard meth- 
ods of their application. 


25-27. Efficient Handling Lowers Welding 
Costs. Industry and Welding, v. 20, Feb. 
1947, p. 26-29, 58. 
Assembly line methods at Reliance 
Electric Co. 


25-28. The Platinum Metals Industry in 
Germany. E. C. Rhodes, C. H. Jahn and 
A. G. Dowson, British Intelligence Ob- 
jectives Sub-Committee, 1945, 53 p. 
Significant additions to both funda- 
mental knowledge and processing tech- 
niques. Includes high-frequency vac- 
uum melting and casting; production 
of mirror surfaces by evaporation of 
metal films onto glass; studies on 
platinum-gold alloys; beryllium- 
platinum alloys; quantitative spectro- 
graphic analysis of binary platinum 
alloys; production of refractory cru- 
cibles and tubes; and miscellaneous 
refining, analytical, and production 
techniques. Appendices contain more 
complete details on certain- processes 
as provided by German personnel. 
Some of these are in German. 


25-29. 10,000 Trade Names. T. W, Lippert. 
Iron Age, v. 159, Jan. 2, 1947, p. 172-175, 
248, 250, 252, 254, 256, 258, 260, 262, 264, 
266, 268, 270, 272, 274, 276, 278, 280, 282, 
284, 286-286L, 288, 290; Jan. 9, 1947, p. 
65-68, 139-142, 145-149; Jan. 16, 1947, 
p. 64-66, 140, 142-143; Jan. 23, 1947, p. 63- 
68, 131-134; Jan. 30, 1947, p. 62-66, 149; 
Feb. 6, 1947, p. 69-72, 154-168; Feb. 13, 
1947, p. 66, 136, 138, 140, 142-144, 146, 148, 
150, 152-162. 

Materials used in the metals and 
metal-working industries listed in 
alphabetical form. Tells what the 
trade name covers, its composition if 
it is a material, how or where it is 
used, and full address of the manu- 
facturer_or supplier. (To be con- 
tinued. Repent of the complete series 
to be published. Future installments 


will not be abstracted.) 











26-22, Iron and Steel Industry Progress 
in the Urals, A. N. pperensky. Metal- 
lurgia, v. 35, Dec. 1947, p. 67-68. 

Since the revolution, great progress 
has been made in developing the iron 
ore resources of this area. Some of 
these developments; potentialities of 
the area. 


26-23. Developments in the Iron and 
Steel Industry During 1946. Jron and 
Steel Engineer, v. 24, Jan. 1947, p. 67-85. 
Expansions in facilities and intro- 
duction of new plant practices. In- 
cludes list of electric motors of over 
300 hp, applied to main roll drives in 
iron and steel and allied industries 
during 1946, giving characteristics, 
drive method, d of mill, purchaser, 
location and manufacturer. 





26-24. The Aluminum Industry in Ger 
many. Mine & Quarry Engineering, v. 
13, Jan. 1947, p. 23-24. 

Light metal industry prohibited in 
Germany now; importation controlled. 
Germany led Europe in application of 
light metals, under government con- 
trol. Supplies of aluminum. (Re- 

rinted from British Zone Review, 

ov. 9, 1946.) 

26-25. Shasta and California Iron-Ore 
Deposits—Shasta County, Calif. Part K. 
Carl A. Lamey. State of California, Di- 
vision of Mines Bulletin 129, Part K, Oct. 
1946, 164 p. 

Results of survey. 

26-26. Chromite Deposits of the North- 
ern Coast Ranges of California. Part II. 
Coast Ranges. D. H. Dow and T. P. 


Thayer. State of Cailfornia, Division of 
Haze, Datos 134, part II, c, I, Dec. 


Results of survey. 

26-27. Alaska’s Minerals as a Basis for 
Industry. H. Foster Bain. Bureau of 
Mines, I. C. 7379, Dec. 1946, 89 p. 

An economic survey covering re- 
sources of metallic and nonmetallic 
minerals, coal, and petroleum. 

26-28. Platinum Metals Industry Is Re- 
turning to Normal Status Under Free 
Market Conditions. Charles Engelhard. 
Metals, v. 17, Jan. 1947, p. 10. 

Speculators forced price to $93.00, 
followed by recession; sales to con- 


sumers averaged 19,775 troy oz. 
monthly. 
26-29. Metal Conservation—a National 


Problem. C. Gerard Davidson. Metals, 
v. 17, Jan. 1947, p. 11-14. 

Country’s natural reserves of anti- 
mony equivalent to 4 years’ supply; 
lead, 12 years’; cadmium, 16 years’; 
zinc, 19 years’; copper, 34 years’; plati- 
num, 2 years’; and tungsten, 4 years’. 

26-30. The Sheet Metal Outlook for 1947. 
R. C. Todd. Finish, v. 4, Feb. 1947, p. 
25, 54, 56. : 

The current picture and estimates of 
future supply. ’ 

26-31. Mineral Economics. Elmer W. 
Pehrson. Mining and Metallurgy, v. 28, 
Feb, 1947, p. 50-55. 

1946 production and prices of the 
various metallic and nonmetallic min- 
erals. 1947 trends. 

26-32. Mining Geology. Carlton D. 
Hulin. Mining and Metallurgy, v. 28, 
Feb. 1947, p. 56-58. 

New ore discoveries and develop- 
ments of 1946. We do not have to 
worry too much about running out of 
metallic minerals—given favorable 
government policies. 

26-33. Eastern Magnetite. J. R. Linney. 
ee and Metaliurgy, v. 28, Feb. 1947, 


Production statistics from the var- 
fous: mines, 

26-34. British Planning Reorganization 
of German Steel Industry. Jack R. Hight. 
Iron Age, v. 159, Feb. 20, 1947, p. 106-109. 

Program includes socialized industry 

and liquidation of old steel combine. 
26-35. Metals Survey and Forecast, 
Engineering and Mining Journal, y. 148, 
Feb, 1947, p. 70-91. 

Present status and future prospects 
from the economic point of view of 
the different nonferrous metals, in- 
cluding the minor metals, such as 
beryllium, cobalt, etc. A chart and 


tables show metal prices since 1897. 
For additional annotations 
indexed in other sections, see: 
25-25, 








27-31. Concise Chemical and Technical 
Dictionary. Edited by H. Bennett, 1120 


(Turn to page 52) 
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Reported by J. G. Worthington 
Metallurgist, J. D. Adams Co. 

National Officers’ Night was ob- 
served by the Indianapolis Chapter on 
Dec. 9, honoring Francis B. Foley, @ 
national vice-president, and superin- 
tendent of research, Midvale Co., 
Philadelphia. His highly interesting 
talk was on “Steel Alloys for High- 
Temperature Service’. Mr. Foley 
(left in the photograph) was introduced 
by Ralph W. Stahl, Lindberg Engi- 
neering Co., Chairman of the Indian- 
apolis Chapter (right). 

The chapter executive committee, in- 


cluding R. W. Stahl, A. J. Newsom, 


Foley Speaks on High- renee — 





E. A. Hall, R. H. Stewart, W. E. 
Ellsworth, J. E. Mitchell, A. H. Bar- 
ton, P. F. Ulmer, J. W. Watson, J. T. 
Parker, J. S. Blay, G. Bauer, and 
J. G. Worthington, was present at a 
luncheon meeting honoring Mr. Foley 





Machining and Machinability 


(Continued from page 8) 


tions. Influences which lower the shear 
strength or reduce friction lessen the 
work required for cutting. The effect 
of lead in improving machinability is 
attributed to a lubricating action or to 
a reduction in strength and ductility of 
steels at moderately elevated tempera- 
tures. 

Hardness affects the ease of machin- 
ing because the shear strength of a 
steel chip below 900° F. bears a rela- 
tionship to its tensile strength at room 
temperature. When all other conditions 
are equal—which they seldom are— 
softer materials are ‘easier to cut, 
Hardness is an unreliable criterion for 
predicting machinability, however, be- 
cause ductility and friction are usually 
higher in softer materials, 


Effect of Cold Drawing 


Although it raises the strength and 
hardness, cold drawing is usually be- 
lieved to improve the machinability of 
free-cutting steels. There are few, if 
any, published data from commercial 
operations to substantiate this opinion. 
It is difficult to compare hot rolled and 
cold drawn bars in: automatic screw 
machines because they require closely 
sized stock. Wagge (20-300, Aug. 1946) 
is one of the few metallurgists who 
says that cold drawing impairs ma- 
chinability. This may not be heresy 
because it is known that leaded brasses 
and bronzes become more difficult to 
machine with increasing amounts of 
cold work, Crampton (20-134, 1945 
volume) gives data from sawing, drill- 
ing, and milling tests illustrating this 
conclusion, and Donaldson (20-233, 
1945 volume) is of the same opinion. 
Free-cutting steels containing elements 
added to improve machinability have 
microstructures similar in many re- 
spects to these Jead-treated, two-phase 
nonferrous alloys. 

‘While theory is important, most of 
the improvements in machining opera- 
tions and in cutting quality of materials 


have come about as a result of experi- 
mentation and of keeping careful 
records. Considerable doubt exists 
about the validity of certain assump- 
tions in laboratory tests and the sig- 
nificance of various data. Only a per- 
son working in the field realizes, as 
Crampton says, “how little is actually 
known about the fundamentals of ma- 
ehinability or even the practical sig- 
nificance of experimental results”. 


Cleveland Hears President 


Reported by W. K. Hansen * 
Works Chemist 
American Steel & Wire Co. 


It was National Officers Night for 


: the Cleveland Chapter @ at the Febru- 


ary meeting on Monday, the 3rd. Harry 
W. McQuaid, consulting metallurgist, 
acting as technical chairman, intro- 


‘duced National President Alfred L, 


Boegehold, head of metallurgy départ- 
ment of General Motors Research Lab- 
oratories Division. Mr. Boegehold pre- 
sented a “Correlation of Recent Data 
on Hardenability”. 

As the dinner speaker, Spencer Irwin, 
associate editor and columnist for the 
Cleveland Plain Dealer, discussed “Ob- 
stacles to a Stable Peace”. 





Wanted: Refractories Questions 


A feature of the Refractories Section 
program for the annual American 
Foundrymen’s Convention, to be held in 
Detroit the week of April 27, will be a 
question and answer period. The Re- 
fractories Committee solicits the active 
participation of those in attendance at 
the session scheduled for 4:00 p, m,, 
Tuesday, April 29. Anyone having a 
question regarding refractories or their 
use in any branch of foundry work is 
urged to submit it in advance, address- 
ing the Chairman, Richard H. Stone, 
% Vesuvius Crucible Co., Pittsburgh 
18, Pa. 








Equipment 


if available. 


April 15. 
Thank you! 








Memo to Manufacturers - Testing & Inspection 


We have a May issue coming along that 
YOU could help write - if you will. 


This issue will feature testing and 
inspection operations. 
ment and accessories used in physical and 
mechanical testing - tensile, hardness, fa- 
tigue, creep, impact, etc. 
and quality control methods; iti 
inspection and testing. 


If you have a new product in this 
field - or one that has been improved in the 
past twelve months - send us 250 words of de= 
scriptive material, plus a glossy photograph, 


Be certain to send this material by 


7301 Euclid Avenue, Cleveland 3, Ohio 


It will review equip- 


Also inspection 


The Editor 
Metals Review 
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Chemical Publishin ~y | Co., Inc. 26 
‘court Street, Brooklyn N. Y. $10.00. 
50,000 definitions of ‘terms ona in 

science and industry. Trade names. 


27-32. Bibliography on High-Frequency 
and Dielectric Induction Heating. 97 p. 
Aug. 1946. Northwestern Technological 
Institute Library, Evanston, Ill. 15c. 


Classified and arranged alphabeti- 
cally according to author in each 
section. 


27-33. Protective and Decorative Coat- 
ings. Volume V. Joseph J. Maittiello, 
Editor. 662 p. John Wiley & Sons, Inc., 
— Ave., New York 16, N. Y. 


WU. 4 

The following topics are dealt with 
in a thoroughgoing manner, each by 
one or more specialists in the respec- 
tive fields: analysis of resins, analysis 
of drying oils, laboratory testing of 
metal finishes, spectral characteristics 
of pigments in the visual and infrared 
regions, and “resinography”. Exten- 
sively referenced. 


27-34. Mathematical Theory of Elasticity. 
I. S. Sokolnikoff and R. D. Specht. 373 p. 
McGraw-Hill Book Co., 330 W. 42nd St., 
New York, N. Y. $4.50. 


The first three chapters contain a 
comprehensive treatment of the theory 
cf the mechanics of deformable me- 
dia. Tensor notation is used. However; 
in the last two chapters, which “ae 
extension, torsion, and flexure 
homogeneous beams, and a develop- 
ment of variational methods, ne 
scalar notation is used in discussing 
specific applications. 


27-35. Foundry Process Control Proce- 
dures. 145 p. Society of Automotive 
seneer’, 29 West 39th St., New York 


A compilation of reports made by 
the S.A.E. War Engineering Board 
covering steel castings, malleable iron 
castings, gray iron castings; and cast- 
ings repair recommendations for steel, 
malleable iron, and gray iron, 


27-36. German Technique i te ih of 
duction of Light Alloys, 2. M. 

and T. J. Peake. 22 p. Hobart Pubienine 
Co., Washington, D. C. 

Results of an investigation by a 
Canadian military team. Processes 
used from the ores ‘to the finished 
products. Reprinted from PB 20633, 
Office of Technical Services, U. s. 
Dept. of Commerce, Washington. 


27-37. Manual for Heat Treating Services, 
ny Treating Institute, New York. 


4.00. 

Looseleaf book contains several sec- 
tions which deal with such subjects as 
steel selection, machinability, grind- 
ing, relationship between heat treat- 
ment: and design, basic principles of 
heat treating, a general description of 
the various heat treatments, non- 
ferrous heat treating and brazing, cold 
treating, preparation and care of steel 
surfaces before, during, and after heat 
treating, inspection and testing, how 
to order heat treating, and a g ossary 
of metallurgical terms. 


27-38. Heat Exchanger Tube Manual. 
Edition 2. 169 p. Scovill Manufacturing 
Co., Waterbury, Conn. 

Manual has been prepared primarily 
to serve as a guide in solution of prob- 
lems involving condenser and heat 
exchanger tubes. It contains a large 
amount of information, mostly in tab- 
ular and chart form, on tube corrosion, 
tube installation, fluid flow and heat 
transfer, and properties, of hydro- 
carbons and _ petroleum products, 


27-39. Melting and Molding of .errous 
and Nonferrous Metals and Alloys. 157 p. 
U. S. Navy Bureau of Ships, Washing- 
ton 25, D. C. 

Manual is intended for the use of 
Navy foundry personnel. Describes 
methods now in use at a 
at the Naval Research Laboratory, 
and by industrial foundries for the 

roduction of steel,,; cast iron, bronze, 

rass, and aluminum alloy castings. 





REQUIRED READING FOR THE 
METALLURGIST 


@ These two books should be of interest to every metal man. They 
give you economical and authoritative information on important 


phases of metals and metal use. 


5 Written by six authors, this book pre- 
Metal-Inside Ou sents chapters dealing with the basic 
architecture of metals . . . effects of alloying on the architecture of 


metals ... hardness of metals ... metals under the microscope... 
strength of metals ... impurities in metals. 


115 pages »« « « 6x9 « o 


- cloth binding e e e $2.00 


* a 

Wrought metals, cast alloys, 
Machining of Metals tool steels and nonferrous met- 
als are discussed comprehensively in connection with the machining 
of metals. The physics of metal cutting... the machinability of ingot 
iron, wrought iron, SAE and stainless steels .. . factors affecting the 
machinability of cast steel, cast iron and malleable iron ... the 
machinability of tool steels . .. and the machining of nonferrous 
metals are discussed by six experts in the field. 
177 pages...6 x9... 97 illustrations ... cloth binding. . . $2.50 


Send your order for these books to: 





AMERICAN SOCIETY FOR METALS 


7301 EUCLID AVE. 


CLEVELAND 3, OHIO 
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27-40. M H. F. 
Trewman. 162 3 Sir Isaac Pitman and 
wa a t., Kingsway, London, 
Ensentiols “a of mechanical engineer- 
ing inspection; 126 aranpie gy se show- 
ing practically all t of inspection 
equipment which would be used in the 
medium and light engineering indus- 
tries. 27 tables of limits and dimen- 
sions for plain and _ screw-threaded 
work, the last chapter being confined 
to American measuring instruments. 


27-41. Magnesium Fabrication. L. B. 
i ae 156 p. Pitman Publishing Co., 
2 W. 45th St., New York, Y. $2 "15. 
Techniques of sheet-metal work in 
magnesium alloys. For light-metal 
workers and students. 


27-42. Atlas of Defects in Castings, 
Series I, Cp. 34. Institute of British 
Foundrymen, Manchester, Eng. Associ- 
ates 5s, nonmembers 10s, members gratis, 
Intended to assist ferrous and non- 
ferrous foundrymen in the correct 
recognition and classification of de- 
fects. Series of photogra a of typical 
defects are reproduced with brief 
notes on the causes of the defects and 
suggested remedies. (From review in 
Iron and Steel, v. 20, Jan. 1947.) 


27-43. Corrosion of Steels. 15 p. United 
States Steel Export Co., New York, N. Y., 
The resistance of common commer- 
cial steels to corrosion. Information 
is general, rather than specific. 


27-44. Transactions of the Electro~ 
chemical Society. Volume 88, 1946, 448 p. 
The Electrochemical Society, Inc., Co- 
lumbia University, New York, N. 

32 papers presented at various sym- 
posiums during October 1945. Includes 
papers on electrodeposition of plastics; 
electro-organic reactions; electric fur- 
nace steel production; electrometal- 
lurgical processes; manufacture, fabri- 
cation, and properties of zirconium; 
studies of alloys of indium-tin, anti- 
mony-tin, and silver-tin; electrodepo- 
sition of metals on plastics: bright 
eons: cleaning of metal surfaces; 

miscellaneous electroplating 
papers. 
27-45. 7 Te Radio; y. Emmott 
& Co., Ltd., 31 King oer st Man- 
chester, Eng. 2s. 6d. 

Underlying principles of radio- 
graphic inspection of engineering 
components; requirements and opera- 
tion of X-ray apparatus. Stresses the 
need for the cooperation of the metal- 
lurgist and other interested parties 
until such time. as the operator has 
become really expert in diagnosis. 
(From review in Foundry Trade Jour- 
nal, v. 81, Jan. 2, 1947.) 


ie 2 Philips Resistance Welding Hand- 
210 p. Philips Industrial (Publica- 

em Dept.), Century House, Shaftes- 
bury Ave., London, Cc 2 Eng. lis, 
_ Companion volume to Philips. Prac- 
tical Welding Course, which deals with 
arc welding. Written to help those 
concerned in the actual carrying out 
of production jobs. (From review in 
hen al Trade Journal, v. 81, Jan. 2, 


27-47. Metallurgical Experiments. F. 
Johnson. 78 p. Paul Elek, Ltd., Diamond 
House, 36-38 Hatton Garden, London, 
E. 1, Eng. 
Laboratory manual gives directions 
for over 100 metallurgical experiments. 


27-48. Metallic Testing and Heat Treat- 
ment. Leofric Fenn. 61 p. Scientific 
ay a Co., Manchester, Eng. 5s. 
A brief nontechnical descrigtion of 
test equipment and procedures; 
heat treating procedures for steel. 


27-49. Machine Design. Louis peau 
and Paul B. Eaton. a ia 
John Wiley & Sons, ay wih 
Ave., New York 16, N. 

New material’ on . fatigue of 
.metals, modern ideas concerning. the 
nature of friction and lubrication, and 
—— precautions necessary in de- 

g parts made from aluminum. 
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NEW PRODUCTS IN REVIEW 


FORGINGS, HARDENING 


Four-page illustrated leaflet de- 
scribes new installation in a drop 
forging plant for automatic, continuous 
hardening, quenching, washing and 
drawing assorted steel forgings. The 
installation shows ingenious coordina- 
tion of materials handling, heating 
and cooling so as to save space, time, 
labor and fuel and to assure uniform- 
ity of product treatment. Design is 
based on the idea of synchronizing the 
movement through all the operations 
continuously. 

W. S. ROCKWELL CO., 
200 Eliot St., 
Fairfield, Conn. 
Mention R-370 for Reader Service 


MARKING EQUIPMENT 


The new automatic No. 52 marking 
machine, a skillfully engineered ma- 
chine for fast, accurate marking of flat 
steel and alloy steel parts, as well as 
other materials, is featured on the 
front cover.of a new catalog of Acro- 
mark stamping, marking and number- 
ing equipment. Although 84 other 
pieces of equipment are clearly illus- 
trated and described, this brochure, 
the manufacturer says, is merely an 
indication of the scope of the line and 
not a complete all-inclusive showing. 

ACROMARK CO., . 
9-13 Morrell St., 
Elizabeth, N. J. 

Mention R-371 for Reader Service 





MATERIA 


The following tabulation classifies 
the articles annotated in the A. S, M. 
Review of Current Metal Literature 
according to the metal or alloy con- 
cerned. The articles are designated by 
section and number. The section num- 
ber appears in bold face type and the 
number of the article in light face. 


General Ferrous 
1-16-21-22-23-24-25-29:; 2-12-14-16- 
18-19; 3-38-39-41-43-47-52: 4-8: 5- 
8-12; 6-18-19-22-25-40 ; 7-46-48; 10- 
19-20-30; 12-28; 18-19-24-25-27-40; 
19-37-40-41-57 ; 22-65-69-99 ; 23-51; 

26-22-23-25-33-34; 27-43. 
Cast Iron ; 
3-28; 9-15; 14-41-44-47-48-53; 18- 
38; 19-47-54; 20-88; 22-77-84; 23- 
47; 27-35-39-42. 
Cast Steel 
14-39-40-43-52:; 27-35-39-42. 


Wrought Carbon Steel 
7-56-60; 12-26; 18-23-31; 19-38-42- 
45; 20-87; 22-66-91-96; 23-37-38- 

49, 
Alloy Steel 
3-30-48-50; 6-21; 18-23; 19-52; 22- 
78-95-96; 25-13. 
Stainless and Heat Resisting Steel 
3-33-48-50 ; 6-29; 7-60; 15-3; 18-37; 
20-59 ; 22-85-95-101-106 ; 23-36. 


3-51; 





FOR SALE 
Olsen Universal Testing Machine; standard four- 
screw type, dial vernier screw beam, 30,000 Ib. capac- 


pon By with 
Good condition. 
side’ Metal Co., Riverside, N. J. 


Westinghouse 134 hp., 220 de 
‘Address "rhe River- 








“FOR SALE: 
Pca Hardness Tester complete with Micro- 
and Sliding Table Machine No. 251101 
Condition—used only in Laboratory. 
MULLINS MEG. CORP., SALEM, oHIO 
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Toolsteel and Carbides 
3-54; 5-10; 9-18; 10-22: 16-16; 18- 
35; 19-36-44; 20-65-74-85-87. 


Ferro-Alloys 
10-25. 


General Nonferrous 
7-60; 14-37 ; 19-42; 22-65; 26-29-35; 


27-42. 
Aluminum 
3-24-27-29-32; 6-17; 7-45; 9-7-16- 
25-27-28; 10-18-21; 14-35-56; 18- 


20-22-33-34; 19-39; 20-68; 21-16; 

22-70-78-94-100; + 23-30-31-32-35-39- 

40-41-43-47-50; 24-32-34-42-48-60; 
25-22 ; 26-24 ; 27-36-39-49, 


Magnesium 
3-25-32: 6-17- 33: 7-52: 10-18; 14- 
35-56: 18-28: 19-35: 20-73: 23-29: 


24-33-40-60 ; 25-15-17-22 ; 27-36-41. 
Copper, Brass and Bronze 
1-17; 2-17; 3-44-45-49; 4-12-14; 5- 
13; 6-25-27-28; 8-15-22; 10-25; 11- 
12; 14-37-46-49-54-55 ; 18-36; 19-52; 
20-54; 22-81-95-103; 23-26; 25-14- 
24; 27-39. 

Nickel and Nickel Alloys 
3-49; 4-12-18; 5-13; 6-21; 10-24; 
22-95 ; 23-28-50. 

Lead and Lead Alloys 
1-32; 2-20; 3-46; 4-12; 6-18; 19-52; 

25-16. 
Tin and Tin Alloys 
1-26; 7-48; 11-12; 14-55; 
23-23 
Zinc and Zinc Alloys 
1-32; 2-21; 4-10-16-17; 6-17-25; 7- 
46; 22-94; 23-24-45. 


21-17; 


Miscellaneous and Minor Metals 
1-18-31; 2-13-15; 3-25; 4-14-15; 5- 
12-13; 8-14-20; 9-13; 

26-26-28. 


10-25; 25-28; 








PRESS, HYDRAULIC 


Six-ton capacity air hydraulic press 
has been added to the present line of 
214-ton capacity models. These presses 
are used for assembly, riveting, em- 
bossing, staking, sizing, crimping and 
flanging. These presses bring the ad- 
vantages of hydraulic press operation 
within the range of users of arbor 
presses and kick presses. This press is 
offered in both bench and floor models, 
and may be plugged into the present 
air line. The 2%%-ton model works on 
a 50:1 ratio on the air intake pressure; 
the 6-ton model on a 120:1 ratio. The 
machine is delivered ready for installa- 
tion. 

Ram pressure is quickly and easily 
adjustable and is controlled to pre- 
determined specifications from delicate 
pressures up to 12,000 lb. The same 
pressure is delivered throughout the 
entire length of the stroke, making 
possible operations that otherwise re- 
quire greater power. The action is 
squeeze with speed. Ram speed is ad- 
justable from the slowest action to 
800 in. per min.; the stroke is adjust- 
able from 3% to 5 in. Presses can be 
furnished for a predetermined ram 
dwell or for single cycle or automatic 
action. Since foot, hand, or solenoid 
push-button control valves are used, 
air-hydraulic presses are ideal for 
women operators. For examples of 
actual applications, specifications, and 
price list, write for illustrated eight- 
page catalog. 

AIR-HYDRAULICS, INC., 
401 Broadway, 
New York 13, N. Y. 
Mention R-372 for Reader Service 





RECTIFIER, PLATING 


A reliable and economical source of . 
d.c. power, the Wagner-Tiedeman rec- 
tifier assembly employs metallic seleni- 
um-on-aluminum cells, known for their 
ability to handle momentary overloads 
of as much as 1000% normal capacity. 














Aluminum back plates in place of steel 
provide maximum cooling, and essen- 
tial low-velocity air circulation is pro- 
vided by three 10-watt fans with a low 
amperage of only 1.5. 

This rectifier. reduces power costs 
while maintaining high efficiency, offer- 
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ing an effective rectifying area of over 
4300 sq. in. The double-duty trans- 
former is of the two-winding fully in- 
sulated type with ample reserve ca- 
pacity. Occupying floor area of 5% 
sq. ft., the rectifier is 34 in. high, 36 in. 
long, 22 in. wide, and the all-steel 
welded enclosure is designed so that 
units may be stacked vertically for 
higher power. 

WAGNER BROTHERS, INC., 

421 Midland Ave., 

Detroit 3, Mich. 

Mention R-373 for Reader Service 





ROLL, STEEL MILL PICKLING 


Almost complete resistance to dam- 
age from cuts is promised in a new 
roll for steel-mill pickling lines. This 
roll utilizes an inner cover of specially 
developed fibrous material which guards 
the steel core from contact with acid. 

Known as the “Goodyear special 
hold-down and carrying roll,” the new 
roll continues to utilize a high grade 
synthetic rubber cover on the weight- 
carrying surface. This outer cover is 
unaffected by acids. Until development 
of this new fibrous material, which is 
bonded by a special process to the steel 
core, cuts in the rubber surfaces of 
pickling tank rolls often permitted acid 
to reach the core and destroy it. In 
the illustration, A represents the steel 





core, and C test cuts inflicted on the 
outer rubber surface which failed to 
pierce the fibrous cover B. 

This fibrous material is sufficiently 
hard to absorb the shock of practically 
all cuts to which pickling tank rolls 
are subjected, while remaining immune 
itself to damage from acid seeping 
through the gash. The roll’s synthetic 
rubber surface is bonded in turn to 
the fibrous material. A newly devel- 
oped bonding process assures tight ad- 
hesion to the roll core and cover. 

In the pickling process, these rolls 
are used to carry sheet steel through 
baths of sulphuric or other acids to 
remove scale from the steel before 
further rolling. Regardless of the 


diameter of the new rolls, the protec- 
tive fibrous material is applied to each 
core in a %-in. layer. Similarly, the 
rubber weight-carrying surfaces of the 
rolls will remain about % in. Since 
the new-type roll is armored against 
acid penetration, life of the core is 
virtually unlimited and full service of 
the original rubber surface is gained 
before re-covering is necessary. 
GOODYEAR TIRE & RUBBER 
co., 
Akron, Ohio. 
Mention R-374 for Reader Service 





RUST PREVENTIVES 


As a result of evaluation of the 
more than 100 rust preventive formu- 
lations developed during the war, 
Houghton has simplified its rust pre- 
ventive line and announces a series of 
nine products to meet all peacetime 
manufacturing, shipping and storage 
problems. 

Of these corrosion preventives, four 
are of the removable thin-film solvent 
type, one is a nonremovable dielectric 
variety and four are oil-type films 
varying in viscosity from thin oil film 
to a medium grease consistency. These 
nine rust preventives are branded un- 
der the Cosmoline series, a name regis- 
tered by Houghton in 1881 and applied 
to Houghton products for prevention 
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of corrosion since that time. The 
series of nine products comprising the 
new line-up include varieties for tem- 
porary intraplant protection as well as 
for shed and outdoor exposure. 
E. F. HOUGHTON & CO., 
3803 W. Lehigh Ave., 
Philadelphia, Pa. 
Mention R-375 for Reader Service 





STEEL, STAINLESS CLAD 


Manufacture of a complete line of 
stainless-clad steels has been announced 
by Lukens Steel. Seventen years ago, 
Lukens began production of its first 
clad metal—nickel-clad steel. Other clad 
steels, Inconel-clad and monel-clad 
steel, were later developed.* 

In the Lukens method of manufac- 
turing stainless-clad steels, a light 
layer of the proper type of solid: stain- 
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less steel is bonded to a backing plate 
of carbon or low alloy steel. The proc- 
ess insures uniformity of cladding 
thickness and a permanent bond be- 
tween the stainless steel and the back- 
ing plate. Stainless steels of types 
304, 316, 347, 410 and 430 are the clad- 
ding materials generally used. They 
offer the corrosion resistance and prod- 
uct protection of solid stainless steel, 
at appreciable savings in material cost 
over solid stainless. In addition, they 
have far superior heat conductivity to 
solid stainless steels and are readily 
fabricated. 

Stainless-clad steels exceed the mini- 
mum shear strength requirements of 
the A.S.M.E. code of 20,000 psi. The 


A.S.M.E. code permits the cladding to 


be included in the full thickness for 
many applications. The cladding is 
usually 10% of total plate thickness, 
although any percentage from 5% up 
to 50% can be obtained. Specifications 
of both the stainless and the backing 
plate may be widely varied to meet 
chemical and physical requirements. 
Stainless-clad steels are furnished in 
plates from x6 to over 3 in. thick, or 
up to 162 in. wide, and also in heads 
of all styles and sizes to over 18 ft. in 
diameter. 
LUKENS STEEL CO., 
Coatesville, Pa. 
Mention R-376 for Reader Service 





STRIP, NICKEL CLAD 


Development of rolled nickel and 
monel-clad strip has been announced by 
the Superior Steel Corp. This com- 
posite strip is available in widths be- 
tween %4 in. and 10% in., in coils 
ranging up to several hundred feet 
depending upon gage. In the cold 
rolled condition it is produced in thick- 
nesses between 10 and 125 thousandths 
of an inch. In the hot rolled condition 
it is available in thicknesses between 
95 thousandths and % in. 

Depending on requirements, the clad 
strip is furnished with cladding on one 
side only or on both sides. The stand- 
ard cladding thickness is 10% of the 
total thickness, which means that on 
the single clad strip the nickel or monel 
would represent 10% of the total thick- 
ness and the steel 90%. On double clad 
strip the three layers would be 10% 
nickel or monel, 80% steel, and 10% 
nickel or monel, 

It is impossible to separate the nickel 
or monel cladding from the steel base 
by any other means than chemically 
dissolving out the steel from the clad- 
ding. Separation cannot be effected by 
mechanical means or by heating. Be- 
cause of this fact, the clad strip can 
be stamped, drawn, spun, bent, spot 
welded, or otherwise fabricated in the 
same manner and with no more diffi- 
culty than ordinary low-carbon deep- 
drawing steel. Because the thermal 


coefficient of expansion of nickel, monel 
and steel are nearly the same, there is 
little danger of warping or twisting in 









NEW PRODUCTS IN REVIEW 


applications where temperature changes 
are encountered. 
Cost of the clad strip is approxi- 
mately 30 to 35% less than that of 
solid nickel or monel strip. It is antici« 
pated that this new product will sup- 
plement rather than compete with the 
solid materials. Frequently, combina- 
tions of the clad and the solid materials 
can be used to advantage to providé 
maximum economy of-construction. 
SUPERIOR STEEL CORP., 
Carnegie, Pa. 
Mention R-377 for Reader Service 





TORCH ACCESSORY 


Handy new accessory which affords 
double-duty for all oxy-acetylene weld- 
ing torches is known as the Cesco Pud- 
dler. This new unit fits over the end 
of any standard welding torch tip. It 
is used with acetylene alone and pro- 





vides an ideal flame for body soldering, 
tinning, silver soldering and heating 
jobs. Two tips are furnished with the 
kit, one for light-duty soldering and 
one for body soldering. 

CESCO PRODUCTS, INC., 

30 N. LaSalle St., 

Chicago 2, II. 

Mention R-378 for Reader Service 





VALVES, CONTROL 


“Pneumatic Control Valves and Con- 
troller Accessories” is the title of Bul- 
letin 277+1, a 36-page publication. The 
company’s previously familiar valve 
bulletin has been completely revised 
and much new material has been added, 
to give the present bulletin maximum 
convenience and usefulness. 

Among its features are: a color page 
showing the various identifying enamel 
finishes offered on Stabilflo valves, 
corresponding with the color code of 
the American Standards Association; 
plates and tables of specifications for 
control valves, needle-type valves, pop- 
pet valves and butterfly valves; sep- 
arate sections on the Vernier Valvactor 
for high-accuracy positioning of valve 
plungers, and on air switches and sub- 
panels for remote valve control. An 
appendix contains information on com- 
puting valve sizes, with tables. and 
formulas. 

THE FOXBORO CO., 
Foxboro, Mass. 
Mention R-379 for Reader Service 
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You can do it 


BETTER 
In Holden : 


SALT BATHS 


HEAT TREATING 


Neutral Hardening Baths 


. Tempering high speed steels 

. Hardening tool steels 

. Hardening production parts 

. Spheroidizing or annealing steel 
Hardening SAE steels 

Annealing carbon steels 

Heating medium for spinning and forming 
. Hardening High Carbon High Chrome steels 
Hardening stainless steels and cutlery 

. Bright hardening stainless steels 

. Descaling stainless steels 
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Tempering Baths 
1. Precipitation treatment of aluminum alloys 
2. Tempering production parts and tool steels 
3. Hardening Beryllium alloys 
4. Martempering production parts 


Austempering, Martempering and 
Isothermal Baths 
1. Hardening tool and SAE steels 
2. Annealing SAE steels 
. Controlled quenching to eliminate distortion 
. Quenching SAE steels 
. Austempering 
. Hot quenching stainless steels 
- Quenching production parts 





APPLICATIONS 


Annealing Baths 


1. Annealing brass and coppet 

2. Annealing nickel silver sy 

3. Annealing silver ; , 

4. Annealing gold and platifigm, and other precious metals 
at above 1000° F. ‘ 


High Speed Steel Baths 


1. Preheating high speed steels 
2. Hardening tool steels ; 
3. Hardening steel production parts 


Secondary Hardening of High Speed Steels 


1. Increase surface hardness 6f high speed tools 
2. Remedy for soft skin due‘tofaulty hardening 
3. Increase life of high speed steel tools 300% 


Bluing and Blacking Baths 
1. Bluing and blacking production parts 


Bright Temper and Descaling Bath 
1. Bright tempering steel parts 
2. Descaling steel parts in 


Carburizing Baths - 4 

1. Rapid carburizing from 0.001-0.040” depth 

2. Rapid heating of dies, etc.; for hardening where soft 
skin occurs ; 

3. Carburizing to a depth of 0.050” or more 


Brazing Baths 


1. Copper 
2. Brass 
3. Silver 


EXPORT Holden Salt Baths and Furnaces available for export 
WRITE FOR BULLETIN MR-125 


a 
THE A. F. HOLDEN COMPANY, Metallurgical. Engineers 


Manufacturers Heat Treating Baths and Furnaces 
NEW HAVEN, CONNECTICUT 











FOREIGN MANUFACTURERS—Canade: Peacock Brothers, 


Belgium: Le Four Industriel Belge, Antwerp and other principel countries 


A 
% 


Ltd., Montreal + France: Fours Electriques Ripoche, Paris 








